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Commercial  relations,  annual  reports  from  United  States  consuls  on 

commerce,  etc 

Commissioner  of  Education,  Annual  Report  of,  for  vear  1890  (vol.  5)  . .. 
Commissioners  of  the  District  of  Columbia,  Annual  Report  of  the,  for 

18d9 [Part6]. 

Commissioner  of  Indian  Affairs,  Annual  Report  (vol.  2) [Part  5J 

Commissioner  of  luteroal  Revenue,  Report  of,  for  lUtiQ 

Commissioner  of  Labor,  Fifth  Annual  Report  of  the. 

Commissioner  of  Patents,  Annual  Report  ( vol.  3) [Part  5] 

Comptroller  of  the  Currency,  Annual  Report  of 

Consular  officers,  letter  from  Secretary  of  State  in  relation  to  the  neces- 

Bity  for  an  immediate  appropriation  for  salaries  of 

Contract  labor  laws : 

Letter  from  the  collector  of  the  port  of  New  York  in  response  to 
resolution  of  inquiry  of  the  House,  relative  to  the  action  of  the 
Cunard  Steamship  Company  refusing  return  passage  to  certain 

emigrants  landed  in  violatiou  of  the 

Nnmberof  suits  under 

Contracts  for  carrying  the  mails 

Coosa  River,  Alabama,  report  of  survey  of 

Cortb,  H.,  deceased,  estate  of . . .  .* 

Coort  of  Claims : 

List  of  judgments  rendered  by  the 

Additional  list  of  judgments  rendered  by  the 

Bt-quest  of  Commissioners  of  District  of  Columbia  for  appropriation 

to  pay  judgment  rendered  by  the,  in  favor  of  Daniel  Donovan 

Courts  of  the  United  States  3 

Estimate  of  Secretary  of  the  Interior  for  deficiency  in  the  appropria- 
tious  for  distribution  of  tbe  reports  of  the  United  States  Supreme 

Court 

Estimate  of  deficiency  in  appropriations  for  fees  of  witnesses  in  the, 

submitted  by  th-  Attorney-General 

Letter  Irom  the  Attorney- General  relating  to  deficiencies  in  appro- 

J»riations  for  Department  of  Justice 
ditional  estimates  of  Attorney-General  of  certain  deficiencies  to 
defhiy  expenses  of  the 

Statement  of  tbe  Attorney-General  of  expenses  of  the,  for  years 
lfcfe-8,  1^89,  and  1*H) 

Consolidated  and  revised  statement  of  deficiencies  to  defray  ex- 
penses of  ^be,  to  take  the  place  of  previous  estimates 

Revised  estimates  for  expenses  of  the,  -for  year  lti9i 

Estimates  of  deficiencies  on  account  of  expenses  of 

Estimates  of  appropriations  to  defray  expenses  of  the,  for  IbUO  and 
previous  years 

Estimate  of  expenses  of 

Estimates  of  deficiencies  for  expenses  of  the 

Estimates  of  Attorney-General  of  appropriations  for  expenses  of 

Crane  and  Waters  Rivers  of  Essex  Branch,  Massachusetts,  report  upon 
survey  of 


15Si 

171 
63 

74 

(}4 
101 

837 

6 
6 

437 
1 

1 
1 
4 

336 
1 
3 

387 


432 


I    2a 


Vol. 


31 

31 
26 

26 

26 

26 

32 

2*2 
23 

44 

15 

16 
12 
18 
:i4 
13 
20 

35 


420 

37 

206 

31 

113 

29 

94 

26 

246 

:« 

181 

31 

427 

37 

37 


179 

31 

223 

32 

224 

32 

332 

35 

338 

35 

368 
401 
414 

35 
37 
37 

452 
362 
467 
121 

37 
35 
37 
28 

24 


VIII 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


Customs  collection  district,  Laredo,  Tex.,  letter  from  the  Secretary  of 
the  Treasury  recommeDdiug  the  establishment  of  the,  in  lien 

of  Corpus  Christi 

Cnstoms  duties,  statement  of  refunds  of,  for  fiscal  year  ended  June  30, 

1889 

Cnstoms  ofiScers,  abstract  of  the  official  emoluments  of 

Customs  revenue :                                                                                    < 
Recommendation  of  Secretary  of  the  Treasury  that  the  annual  ap- 
propriation for  expenses  of  collecting  the,  be  increased 

Estimate  of  expenses  of  collecting  the,  for  fiscal  year  ending  June 

30,1891 

Customs  Service : 

Letter  from  Secretary  of  the  Treasury  transmitting  report  of  all 

payments  made  to  informem  and  seizing  officers  in  the 

Letter  from  the  Secretary  of  the  Treasury  recommending  that  the 
compensation  of  the  supervising  special  agent  of  the,  be  restored 

to  110  per  day 

Cypress  Bayou,  Louisiana,  report  upon  improvement  of 


D. 

Dakota,  purchase  of  stock  cattle  for  Poiica  Indians  in .^ 

Dallas,  Tex.,  veto  of  bill  for  addition  to  public  building  at 

Damages  to  certain  vessels,  estimates  from  Secretary  of  the  Navy 
to  reimburse  the  owners  of  schooner  RillieS.  Derby  and  barges 
Benefactor  and  Mayflowery  for  damages  by  collision  with  U.  S. 

steamer  Juniata *... 

Dayton,  Ohio,  estimate  of  Secretary  of  the  Treasury  of  appropriation 
to  improve  the  sewerage  system  at  the  Central  Branch  of  the 

Soldiers  Home  at 

Department  of  Agriculture,  statement  of  expenditures  of  the,  for  fiscal 

year  ended  June  30, 1889 

Department  of  the  Interior : 

Accounts  of  disbursing  officers  of  the..  /. 

Expenditure  of  contingent  fund 

Department  of  Justice: 

Claims  for  witness  fees,  middle  district  of  Tennessee 

Communication  from  Attorney-General    recommending  the  pay- 

mentof  certain  bills  on  tile  in  the 

Estimate  from  the  Attorney-General  of  deficiency  in   the  appro- 
priation for  printing  and  bi  ding  the 

Department  of  Labor : 

Increased  estimate  from  the  Commissioner  of  labor  for  the  rent  of 

rooms  for  use  of  the • 

Department  of  State : 

Estimate  of  Secretary  of  State  of  an  additional  appropriation  foi 

binding  manuscript  papers  belonging  to  the 

Estimate  of  Secretary  of  State  of  deficiency  for  printing  and  bind- 
ing for  the 

Contingent  expenses  of 

Detroit  River : 

Approximate  cost  of  tuuneling 

. Report  upon  survey  of,  at  Grosse  Point,  Mich 

Dickerman.  A.  T.,  claim  of 

Director  oi  the  Mint,  report  of  the,  upon  the  production  of  precious 

metals 

District  of  Columbia : 

Report  on  system  of  sewerage  existing  in  the 

Annual  report  of  tlieCommiHsioners  of  the [Part  6]. 

Additional  estimates  of  deficiencies  in  appropriations  for  the  serv- 
ice of  the 

Estimate  of  the  Commissioners  of  the,  of  an  appropriation  to  satisfy 

decree  in  the  case  of  District  of  Columbia  vb,  McBlair 

Letter  from  the  Commissioners  of  the,  transmitting  for  appropria- 
tion an  additional  list  of  judgments  rendered  against  the 

Number  of  persons  arrested  for  murder,  manslaughter,  etc.,  in  the  . 
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IX 


Subject. 


District  attorneys,  letter  from  Secretary  of  the  Treasury  calling  atten- 
tion to  the  compensation  allowed  to  the  district-attorney  for 
the  southern  district  of  New  York 

Donovan, Daniel,  request  of  Comraissioners  of  District  of  Colombia  for 
appropriation  to  pay  judgment  rendered  by  the  Court  of  Claims 
in  favor  of 

Daluth,  liinn.,  report  upon  surrey  of  property  donated  by  the  city  of., 

E. 

Eastern  Branch  of  the  Potomac  River,  dredging  channel  of  the 

East  Point  Judith,  Khodc  Island,  reports  npon  survey  of 

East  Biver : 

Report  of  survey  of. I 

Map  of  survey  of - [Part  2] 

Eleventh  Census : 

Estimate  of  Secretary  of  Interior  of  $350,000  for  printing,  engraving, 

and  binding  for  the... .« 

Estimate  from  the  Secretary  of  the  Interior  of  the  appropriation  for 

the  expenses  of  the , 

Estimate  of  Secretary  of  Interior  of  appropriation  for  printing,  en- 
graving, and  binding  for  the... , 

Elk  River,  Maryland,  report  of  survey  of 

Engineer  museum,  letter  of  Secretary  of  War  requesting  an  appropria- 
tion for  an 

Equipment  of  vessels,  estimate  from  the  Secretary  of  the  Navy  of  de- 
ficiency in  the  appropriation  for 

Examining  surgeons,  estimate  from  Secretary  of  the  Interior  of  the 

"fees  and  expenses"  of ; , 

Executive  Departments,  useless  papers  in  the , 

F.  . 

Finances,  annual  report  of  the  Secretary  of  the  Treasury  on  the , 

Fines  and  deductions.     Mail  contracts 

First  Comptroller's  Office,  letter  of  First  Comptroller  asking  for  an  ap- 
propriation to  pay  messenger  in  his  office  for  extra  services 

Fishing  Creek,  North  Carolina,  report  of  survey  of 

Florida,  letter  from  Secretary  of  the  Treasury  transmitting  report  of 
Third  Auditor  upon  the  mutual  demands  of  the  State  of,  and  the 
United  States 

Fog  signal,  recommendation  of  Secretary  of  the  Treasury  for  an  appro- 
priation for,  at  or  near  the  Cuckold's  Island,  Maine 

Fond  an  Lac  Biver,  Wisconsin,  report  upon  survey  of 

Foreign  mails,  contracts  for 

Foreira  relations,  annual  report  on 

Fortifications,  estimate  of  Secretary  of  War  of  appropriation  for  arma- 
ment of » 

Fort  Donglas,  Utah,  submitting  draft  of  bill  relating  to  water  supply  at 

Fort  Myer  Military  Post,  estimate  from  Secretary  of  War  of  approx)ri- 
ation  for 

Fort  Missoula,  Mont.,  report  relative  to  ti tie  to  lands  of 

Fort  Riley,  Kans,  estimate  of  Secretary  of  War  for  purchase  of  books 
for  the  libraries  of  the  cavalry  and  artillery  school  at 

Fort  Sheridan  riBe  range,  supplemental  estimate  of  Secretary  of  War 
of  appropriation  for 

Fort  Wadswortb,  N.  Y.,  additional  land  for  fortification  at 

Foolk,  George  C,  lett-erfrom  the  Secretary  of  State  suljmitting  for  ap- 
propriation the  claim  of 

G. 

Galveston  Harbor,  Texas,  report  on  improvements  In 

General  Land  Office,  letter  from  Secretary  of  Interior  recommending  an 
increase  in  the  salary  of  the  chief  clerk  of  the .' 
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Subject. 


Vol. 


Geological  Snrvey: 

Report  of  the  director  of  tho  (vol.  4) [Part  5] 

Estimates  of  irrigation  branch  of  the 

AdditioDal  estimate  of  Secretary  of  the  Interior  of  appropriation 
from  tho  director  of  the,  for  necessary  expenses  of  the  irrigatiuj; 

branch  of  the 

Gtoorge,  Mrs.  Susanna,  communication  fro|n  the  Light-House  Board  in 

relation  to  claim  of 

Green  and  Barren  Kivers,  Kentucky,  report  of  bill  relating  to  leases  of 

water  powers  on  the 

Gulf  of  Mexico,  report  for  deep  harbor  on 

Guthrie,  Okla.,  methods  of  locating  homesteads  and  town  sites  at  the 
land  office  at 


H. 

Hampton,  Va.,  extension  of  national  cemetery  at 

Hydrographic  Office,  estimate  from  Secretary  of  the  Navy  for  printing 
and  binding  for  the  fiscal  year  1891 


I. 

Illinois  and  Mississippi  Canal,  report  upon  snrvey  of I 

Import  duti(!S,  statement  of  refunds  of  for  fiscal  year  ended  June  30, 188U . 
Letter  relative  to  tariffs  of   Austria- Hungary,  France  and  Ger- 
many beet-sugar  taxes  and  export  bounties 

Indians : 

Estimate  from  Secretary  of  Interior  for  an  appropriation  for  relief 

of  destitute 

Funds  for  subsistence  and  civilization  of  certain  tribes  of 

Cherokee,  Freedmen  Delawares,  and  Shawnees,  estimates  of  the 
Secretary  of  the  Interior  of  an  additional  sum  of  ij^lO.OOO  to  carry 

into  efifect  the  act  for  enrollment  of  the 

Chippewa,  of  Lake  Superior,  letter  from  Secretary  of  the  Interior 

relative  to  an  immediate  appropriation  for  relief  of  the 

Ktckapoos,  amended  estimate  of  Secretary  of  the  Interior  of  appro- 
priation for  "fulfilling  treaties  with  the" 

Sioux,  estimate  of  Secretaiy  of  the  Interior  of  appropriation  for 

the  education  of  the 

Sioux  at  Devil's  Lake  Agency,  N.  Dak.,  recommendation  of  Secre> 
tary  of  Interior  of  an  appropriation  of  $25,000  for  immediate 

relief  of  the 

Indian  agents,  relief  of  certain 

Indian  appropriation  bill 

^Indian  Department,  tabular  statements  of  disbursements  madj  from 

appropriations  for  the,  for  iHei'J 

Indian  depredation  claims,  schoclule  of 

ludian  goods,  exigency  purchases  of 

Indian  Office: 

Recommendation  of  the  Commissioner  of  Indian  Affairs  of  the  re- 
establishment  of  the  office  of  chief  clerk  of  the 

Letter  nrging  increase  oC  salary  of  Commissioner,  assistant  commis- 
sioner and  financial  clerk  of  the 

Indian  reservations,  property  transferred  on  the  several 

Indian  schools : 

Carlisle,  Pa.,  estimate  from  Secretary  of  Interior  for  buildings, 

etc.,  for  the  Indian  school  at 

Supplemental  estimate  from  Secretary  of  the  Interior  of  amount 

required  for  support  of,  upon  Indian  reservations 

Transportation,  estimate  of  deficiency  in  appropriation  for 

Indian  scouts,  employment  of 

Indian  service,  amended  estimates  for  the,  for  fiscal  year  ending  June 

30,  1891 : 

ludian   supplies,   increased  estimate  of  Secretary  of  the  Interior  for 
telegraphing  and  purchase  of 
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XI 


Initial  moo  amenta,  eetiinate  from  S«cret4&Ty  of  Interior  for  an  appro- 
priation for,  for  mineral  surveys 

Internal  commeroe,  report  Chief  of  Bureau  of  Statistics  on  commerce 
and  navij^ation [Part  2] 

lotemal  Revenue,  report  of  the  Commissioner  of,  for  1889 

Internal    Revenue  officers,  recommendation  of  the  Commissiouer  of 

.    Internal  Revenue  for  amendmeut  .of  the  Revised  Statutes  pro* 

viding  penalty  for  obstructing,  in  their  duty , 

International  American  Congress,  estimates  from  Secretary  of  State  of 
appropriations  to  complete  the  work  of  the , 

International  Congress  of  Eugioeers,  report  on  inland  navigation  and 
seaports  of  France,  with  a  list  of  canals  and  canalized  rivers  of 
the  United  States 

Iron  and  Steel,  tests  of...e « 

J. 

Jews  in  Enssia,  concerning  the  enforcement  of  proscriptive  edicts 
against 

Jones,  Rossell  4t  Co.,  claim  of 

Jadgments  due  the  United  States,  letter  from  the  Solicitor  of  the 
Treasury  in  regard  to  nupaid , 

K. 

Kenoebank  River,  Maine,  report  of  survey  of 

Key  West,  Fla.,  report  on  improvemeut  of  harbor  of , 

Kittery  navy-yard,  increase  of  force  in 

L. 

Labor  laws.  {See  Contract  labor  laws). 

La  Fayette  monument,  communication  of  Secretary  of  War  for  appro- 
priation for  site  for  the 

Lake  Michigan  to  the  Illiuois  River,  report  upon-snrvey  of -water-way 
from 

Lake  Ontario  and  Irondeqnoit  Bay,  channel  between 

Land  entries,  abstract  of,  snspended , 

Lsnd  offices,  estimate  from  the  Secretary  of  the  Interior  for  opening,  at 
Pierre  and  Chamberlain,  S.  Dak ^ 

Land  patents: 

Undelivered,  in  Arkansas  and  Mississippi 

Compilation  of,  undelivered 

Larohmont  Harbor,  New  York,  reports  npon  survey  of 

Lirkin,  O.  T.,  letter  from  Attorney-General  in  reference  to  the  expeuHes 
of,  late  deputy-marshal  eastern  district  of  Tennessee 

Les^ae  Island  navy-yard 1 

l«xington|  Ky.,  donation  of  land  at,  for  military  purposes 

Libraries,  estimate  from  the  Secretary  of  War  for  purchase  of  books 
for  the,  of  the  cavalry  and  artillery  school  at  Fort  Riley,  Katis 

Life-Savinf^  Service,  letter  from  the  Oeneral  Superintendeut  of  the,  iu 
relation  to  an  appropriation  to  reimburse  the  crew  of  the  life-sav- 
ing station  at  Muskeget,  Mass.... , 

Lights: 

Recommendation  of  Secretary  of  the  Treasury  for  a  light  station  at 
or  near  the  month  of  the  new  cut-off  channel,  Baltimore  Harbor, 

Maryland 

Letter  from  Secretary  of  the  Treasury  calling  attention  to  the 
recommendation  of  the  Light-House  Board  that  range  lights  be 

established  at  entrance  of  Beaufort  Harbor,  North  Carolina 

Recommendation  Secretary  of  the  Treasury  of  appropriation  for  the 
purchase  of  additional  land  for  the  Cheboygan  River  range- 
light  station 

Letter  from  Secretary  of  the  Treasury  recommending  an  appro- 
priation for  proper  lights  at  Dollar's  Point  and  on  Hog  Island 
Whjof,  James  River,  Virginia 
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Subject. 


Lights — Continaed. 

Letter  from  the  Light-Hoase  Board  recommendiDg  an  appropria- 
tion to  establish  range  lights  in  Lake  Winnebago,  Wisconsin... 
Iietter  from  Secretary  of  the  Treasury   transmitting  bill  H.  R. 
4665,  *^  to  establish  five  lights  along  the  ship  channel  of  Mobile 

Bay/'  and  recommending  modifications  in  same 

Recommendation  of  Secretary  of  Treasury  of  an  appropriation  for 
proper  lights  marking  the  entrance  of  St.  Jones  River,  Dela- 
ware Bay 

Letter  from  Secretary  of  the  Treasury  recommending  an  appro- 
priation for  a  light  and  fog  signal  at  St.  Mary's  Island,  Alaska 

Recommendation  of  Light- House  Board  of  additional  appropriation 

for  a  light  and  fog  signal  at  Seul  Point,  Michigan 

Letter  from  the  Secretary  of  the  Treasury  recommending  an  appro- 
priation for,  on  the  Thames  River,  between  New  Loudon  and  Nor- 
wich, Conn A. 

Letter  from  the  Secretary  of  the  Treasury  recommending  an  appro- 
priation for  range  of  lights  between  Windmill  Point,  Lake  St. 

Clair,  and  Belle  Isle,  Detroit  River,  Michigan 

Recommendation  of  Secretary  of  the  Treasury  of  an  appropriation 

for  proper  li^^hts  in  YaquinaBay,  Oregon 

Light-house  establishment,  letter  from  the  Secretary  of  the  Treasury 
requesting  that  certain  items  in  estimate  for  special  works  for  the, 

be  placed  in  urgent  deficiency  bill 

Light-honse  tenders,  estimate  of  Secretaiy  of  the  Treasury  for  the  con- 
struction of  the  several 

Light  and  st^am  fog-whistle,  New  London,  Conn.,  letter  from  the  Sec- 
retary of  the  Treasury  recommending  the  establishment  of  a.... 
Light  station,  Sherwood  Point,  Wisconsin,  estimate  from  the  Light- 
House  Board  of  an  appropriation  for  land  for  an  approach  to  the. 

Livingston  Point,  near  Paducah,  Ky.,  report  upon  survey  of 

Louisiana,  affairs  in  the  overflowed  districts  of 

Lower  Cumberland  River,  reports  upon  survey  of,  below  Nashville,  Tenn. 
Lyon,  Isaac  S.,  letter  from  attorney-general  submitting  for  appropria- 
tion the  claim  of 


M. 

Machine  guns  for  the  Army,  estimate  from  Secretary  of  War,  of  an  ap- 

propriatiou  for  

McVay,  James  A.  J.  and  Joseph  H.,  claim  of 

Mail  con  tracts,  annual  report  on [Parts  1  and  2]. 

Maine,  report  of  Secretary  of  War  relating  to  ordnance  and  ordnance 
stores  to  the  State  of 

Manistee  River,  Michigan,  report  upon  improvement  of  harbor  at  mouth 
of 

Manokin  River,  Maryland,  report  upon  survey  of 

Maricopa  County,  Ariz.,  veto  of  bill  to  issue  certain  bonds  of  supervis- 
ors of , 

Marine  Hospital,  Chicago,  HI.,  letter  from  the  Secretary  of  the  Treas- 
ury recommending  an  appropriation  for  the  completion  of  the 
a]iproaches  to  the 

Martha's  Vineyard,  Mass.,  reports  upon  survey  of 

Menomonee  Harbor,  Wisconsin,  report  upon  survey  of 

Merchant  Marine  Service,  petition  of  officers. of  certain  marine  insur- 
ance companies  in  favor  of  bill  (H.  R.  592)  to  increabe  the  safety 
of  loaded  vessels,  etc 

Milford  Harbor,  Connecticut,  report  of  survey  of.,... 

Military  Academy: 

Estimate  from  the  Secretary  of  War  of  appropriations  for  the 

Estimate  from  the  Secretary  of  War  of  appropriation  for  pay  of 

the  Superintendent  of  the,  for  fiscal  year  1891 

Petitions  of  Army  officers  to  increase  appointments  at  largo  t-o  the 
United  States 


Vol. 


254 

'202 

257 
2.59 
278 

312 

260 

258 

176 
173 
313 

36 
172 
342 

85 

439 


377 
150 

113 


398 

88 
149 

422 


164 
59 
34 


168 
139 

159 

77 

444 


s 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


XIII 


Subject. 


Military  Academ  j — Continued. 

Estimates  from  the  Secretary  of  War  of  appropriations  for  the  con- 
struction of  a  commissary  storehouse  at  the,  at  Wef«t  Point,  and 
for  purchase  of  land  for  target  practice  and  drill  at  Fort  McPher- 
SOD,  Oa 

Military  Academy  hand,  petitions  to  reorganize  the 

Military  courts,  appropriation  for  expenses  of  the 

Military  establishment,statementof  expenditures  from  conti  ngent  funds . 

Military  posts,  estimates  from  Secretary  of  War  of  appropriations  for 
buildings  at • 

Military  reservations: 

Estimate  firom  Secretary  of  the  Interior  to  pay  custodians  of  aban- 
doned   '- 

Estimate  of  Secretary  of  Interior  of  deficiency  for  preservation  of 

abandoned 1 

Estimate  of  Secretary  of  Interior  to  pay  salary  of  the  custodian  of 
the  abandoned,  at  Fort  Lyon,  Colo 

Minnesota  Point,  Wisconsin,  reports  upon  survey  of.. 

Mint,  report  of  the  director  of  the,  on  tne  production  of  precioos  metals. 

Mint,  Philadelphia,  letter  from  the  Directorof  the,  recommending  that 
an  increase  be  made  in  the  salary  of  the  chief  clerk  of  the 

Mississippi  River,  floods  upon  the 

Mississippi  Elver  Commission,  expenses  of 

Mtasonri,  report  of  Third  Auditor  of  amount  found  due  the  State  of 

Miasoorl  River,  report  of  survey  of  the,  between  Cambridge  and  Glas- 

cow 

Mitchell,  Edward,  communication  from  the  Supervising  Architect  of 
the  Treasury  in  relation  to  the  account  of 

Montana,  increased  estimate  of  Secretary  of  Interior  of  appropriation 
for  surveying  the  public  lands  in 

MontJmari,  Joseph,  communication  from  Secretary  of  State  in  relation 
to  an  appropriation  for  relief  of 

Montoya,  E.,  and  Sons,  claim  of ^ 

Monnments  or  tablets  at  Gettysburgh,  estimate  of  Secretary  of  War 
of  appropriations  for 

Moontain  guns,  carriages,  etc.,  estimate  from  Secretary  of  War  of  ap- 
propiiation  for 

Monnt  Vernon,  Va.,  report  of  survey  for  a  national  road  from  the 
aqueduct  bridge  to 

Muskegon  and  Lndington  Harbors,  Michigan,  further  improvement  of. 

N. 

Narrai^anflett  Bay,  reports  upon  survey  of 

Nautical  Almanac  0£Qce,  estimate  of  Secretary  of  the  Navy  for  rent  of 
rooms  for  use  of  the 

Naval  officers,  request  of  Secretary  of  the  Navy  that  certain,  be  relieved 
of  checkage  against  accounts  in  nflice  of  Fourth  Auditor 

Naval  service,  estimate  of  Secretary  of  the  Navy  of  deficiency  in  appro- 
priation for  transportation  and  recruiting  in  the 

Navy,  Annual  Report  of  the  Secretary [Part  3] 

NavT  Department : 

Estimate  of  Secretary  of  the  Navy  of  deficiency  in  the  appropriation 

for  contingent  expenses  of  the 

Contingent  expenses  for  1889 

Employes  in 

Estimate  of  Secretary  of  the  Navy  of  a  deficiency  in  the  appropria- 
tion for  provisions  and  clothing  for  the 

Navy-yards,  estimate  of  Secretary  of  the  Navy  of  Appropriation  for  ex- 
tending the  launching  ways  at  the,  nt  New  York  and  Norfolk  — 
Navy-yard,  Portsmouth,  N.  H.,  estimate  from  Secretary  of  the  Navy  for 
reconstruotion  of  buildings  and  machinery  destroyed  by  fire  at  the 
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Nebraska,  estimate  from  Secretary  of  the  Interior  for  survey  of  a  por- 
tion of  tbe  northeru  boundary  of 

Nehalem  Bay  and  Bar,  Oregon,  reports  upon  survey  of 

New  Haven  Harbor,  Connecticut,  improvements  of k, 

New  London,  Conn.,  letter  from  Secretary  of  the  Treasury  recommend- 
ing the  est-ablishment  of  a  light  and  steam  fo^- whistle  at. 

New  York  City,  injurious  deposits  in  harbor  and  adjacent  waters  of 

New  York  Harbor,  estimate  of  Secretary  of  War  of  appropriation  for 
the  prevention  of  obstructive  deposits  in 

North  East  River,  Maryland,  report  upon  survey  of 

North  East  River,  North  Carolina,  report  upon  survey  of 

Nye,  Lient.  Halle  C.  T.,  letter  from  the  Secretary  of  State  recommend- 
ing an  appropriation  for  bringing  home  the  remaius  of,  late  naval 
attach^  at  Lima,  Peru 

O. 

Occoquan  Creek,  Virginia,  reports  upon  survey  of 

Ocmu Igee  River,  Georgia,  report  upon  survey  of .-. 

Oconee  River,  Georgia,  report  upon  survey  of 

Ogden,  Utah,  veto  of  increased  indebtedness  for  city  of 

Oklahoma : 

Estimate  of  Secretary  of  Interior  of  appropriation  to  carry  into 

eflect  act  to  provide  for  town-site  entries  in 

Methods  of  locating  houienteads  and  town>sites  at  the  land  office  at 

Guthrie 

Oklahoma  Territory,  compensation  of  marshals  for  services  in 

Onancock  Harbor,  Virginia,  reports  upon  survey  of 

Ordnance,  report  relative  to  site  for  testing  and  proving  heavy 

Ordnance  and  ordnance  stores,  estimate  from  Secretary  of  the  Navy 

of  appropriation  for 

Relating  to,  for  the  State  of  Maine 

Ordnance  Proving  Ground,  Sandy  Hook,  New  Jersey,  repor.t  relative 

to  test  of  rided  mortar  presented  bv  South  Boston  Iron  Works  at. 

Osage  River,  Missouri,  report  of  survey  of 

Owen,  George  H.,  communication  from  Secretary  of  State  in  relation 

to  bill  to  credit  late  United  States  consul  at  Messina  with  oer- . 

tain  e;spenses  for  clerk  hire,  etc 

Owen,  Thomas  E.,  depredation  claim  of 

Owendaw  and  Wando  Rivers,  South  Carolina,  reports  upon  survey  of.. 

P. 

Pacific  Railroads,  response  of  Secretary  of  the  Treasury  to  resolution  of 
House  of  March  15,  1890,  inquiring  whether  the  Government  is 
owner  of  an y  of  the  first-mortgage  securi  ties  of  the,  etc 

Paris  consnlate-general,  communication  from  Secretary  of  State  in  re- 
lation to  certain  expenses  incurred  for  storing  archives  of  the 

Paris  Exposition  of  1889,  report  of  the  United  States  commissioner- 
general  to  the [Parts  1,  2,  3,  4,  5]. 

Pensions : 

Estimate  of  Secretary  of  the  Navy  of  deficiency  in  appropriations 

for  Army  and  Navy  pensions 

Additional  estimates  from  Secretary  of  Interior  for  prompt  execu- 
tion of  the  recent  act  granting  pensions  to  soldiers  and  sailors  in- 
capacitated for  manual  labor,  etc 

Estimate  of  assistant  treasurer  of  the  United  States  at  New  York 
of  additional  force  required  to  transact  the  increased  business 

under  the  new  pension  legislation 

Information  concerning  the  pension  system 

Investigation  as  to  rerating  of 

Pension  Bureau.     (See  Bureau  of  Pensions.) 
*  Pension  Office,  appointment  of  thirty  medical  examiners  for  the 
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Petoikey  Harbor,  Miobt^an,  report  of  an  rvey  of 

Plattsborgb,  N.  Y.,  douation  of  laod  at,  for  military  parade  aud  prac- 
tice ^ronnd ^ 

Pleasant  River,  Maine,  report  of  survey  of 

Ponea  iDdiaDS,  stock  cattle  for 

Postal  service : 

CoDtractA  for  forci^niails 

Report  on  contracts  and  proposals  for  carrying  the  mails  ..., 

Post  libraries,  estimate  of  Secretary  of  War  of  an  appropriation  for 

books  for 

Postmaster-Goneral,  coramauications  from : 

Annnal  repoit [Part  4]. 

Foreig:n  mails 

Post-OfiBce  Department : 

Expenditures  of  the 

Employment  of  post-office  inspectors 

Fraad  opon  the 

Reqnest  of  the  Anditor  of  the  Treasury  for  the,  for  additional  cleri- 
cal force  in  his  Bnrean 

Request  of  the  Postmaster-General  for  an  appropriation  to  pay 

twenty  clerks  in.. 

President,  comrounicatious  from : 

Annual  messa^s^e ^ 

Breadstuff's  and  provisions,  message  relating  to  importations  of 

Cherokee  Indians,  appropriation  to  continue  negotiations  with.... 

Chippewa  Indians,  of  Minnesota,  relief  of 

Indian  scouts,  emplojmen  t  of 

Jews  in  Russia,  concerning  the  enforcement  of  proscriptive  edicts 
against  the * 

Reheccaf  seizure  of  the  schooner 

Seal  tibheries  of  Behring  Sea,  relating  to  the 

Round  Valley  Reservation,  reduction  of 

Veto  mehsanes — 

Bill  H.  H.  8*18,  addition  to  public  bnilding  at  Dallas,  Tex 

Bill  H.  R.:W:M,  issue  of  certain  bonds  by  Maricopa  County,  Ariz  . . 

Bill  H.R.  7170,  to  increavso  indebteduess  of  Ogden,  Utah 

Printing  and  binding  for  Trejisury  Department,  letter  from  the  Secre- 
tary of  the  Treasury  calling  attention  to  the  urgent  necessity  of 

an  additional  appropriation  for..' 

Private  Land  Claims,  trauscript  of  records  and  files  of 

Public  Buildings: 

Letter  from  Secretary  of  the  Treasury,  calling  attention  to  the  ne- 
cessity of  an  appropriation  of  |142,000  for  furnishing  certain 
specided 

Letter  from  Secretary  of  the  Treasury,  transmitting  an  itemized 
statement  of  the  expenditures  for,  for  year  1869 

Auburn,  N.  Y.,  reqnest  of  Secretary  of  the  Treasury  for  an  addi- 
tional appropriation  for  the 

Baltimore,  Md  ,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation of  120,000  to  complete  tlie '. 

Bureau  of  Printing  and  Engraving,  estimates  of  appropriations  for 
additional  buildings  for  use  of  the 

Carlisle,  Pa.,  estiipate  from  Secretary  of  Interior  for  buildings, 
walks,  and  fences  at  Indian  School  at... 

Carlisle,  Pa.,  estimate  from  Secretary  of  Interior  for  buildings  for 
Indian  school  at .' 

Charleston,  S.  C,  and  other  places  named,  recommendation  of  Sec- 
retary of  the  Treasury  for  appropriations  for  repairs,  alterations, 
and  improvements  of,  at,  etc 

Charleston,  S.  C,  request  of  Secretary  of  the  Treasury  for  an  addi- 
tioral  appropriation  for  the,  at 

Charleston,  8.  C,  recommendation  of  Secretary  of  the  Treasury  for 
an  increase  of  the  limit  of  cost  of  building  and  site  at 

Chicago,  III.,  reqnest  of  Secretary  of  the  Treasury  for  an  appropria- 
tion for  repairs  and  improveiueuts  of  the,  at 
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Public  Bnildings — ContiDued. 

Chicago,  in.,  recommendation  of  Secretary  of  the  Treasory  for  an 
appropriation  for  the  completion  of  the  approaches  to  Marine 
Hospital  at 

Coast  and  Geodetic  Survey,  recommendation  of  Secretary  of  the 
Treasury  for  purchase  of  additional  buildings  for  the 

Dayton,  Ohio,  estimate  of  Secretary  of  the  Treasury  of  an  appro- 
priation to  improve  the  sewerage  system  at  the  Central  Branch 
of  the  Soldiers'  Home  at 

Dayton,  Ohio,  request  of  Supervising  Architect  for  an  appropria- 
tion  of  $10,000  on  account  of  the,  at 

Eastpprt,  Maine,  and  other  places  named,  recommendation  of  Secre- 
tary of  the  Treasury  for  an  increase  in  the  limit  of  cost  of  the 

Fort  Smith,  Ark.,  request  of  Secretary  of  the  Treasury  for  an  addi- 
tional appropriation  to  complete  the 

Fort  Smith,  Ark.,  communication  from  Attorney-General  relating 
to  deficiency  in  appropriation  for  repairs  of 

Frankfort,  Ky.,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation for  payment  for  labor  on  and  materials  for - 

Keokuk,  Iowa,  request  ofthe  Secretary  of  the  Treasury  for  an  appro- 
priation of  $7,500  for  additions  to  the 

Key  West,  Fla.,  request  of  Supervising  Architect  for  an  appropria- 
tion of  $10,000  on  account  of  the ^ 

Leavenworth,  Kans.,  recommendation  of  Secretary  of  the  Treasury 
of  an  appropriation  for  the,  at 

Liibec  Narrows,  Maine,  letter  from  the  Light- House  Board  relative 
to  an  additional  appropriation  for  a  light-house  at 

Lubec  Narrows,  Maine,  call  of  Secretary  of  the  Treasury  to  the 
sity  for  an  appropriation  of  $15,500  for  the  completion  of  light- 
house at 

Marine  Corps,  estimate  of  Secretary  of  the  Navy  for  the  erection  of 
a  building  for  the  commandant  and  staff  of  the 

Military  Academy,  "West  Point,  estimate  of  Secretary  of  War  of 
appropriations  for  the  construction  of  a  commissary  storehouse, 
etc.,  at  the 

Military  posts,  additional  estimates  of  Secretary  of  War  of  appro- 
priations for  buildings  at..  I 

Nautical  Almanac  Office,  estimate  of  Secretary  of  the  Navy  for  rent 
•     of  rooms  for  use  of  the 

New  York  City,  call  of  the  Secretary  of  the  Treasury  for  an  appro- 
priation for  alterations  and  repairs  of  the,  at 

Omaha,  Neb.,  estimate  of  Secretary  of  War  for  a  storehouse  for  use 
of  quartermaster  and  commissary  department  at ^ 

Ottumwa,  Iowa,  recommendation  of  the  Secretary  of  the  Treasury 
for  an  additional  appropriation  for  completion  of  the  approaches 
to  the,  at 

Philadelphia,  Pa.,  request  of  Secretary  of  the  Treasury  for  an  ap- 
propriation for  repairing  custom-house'  at 

Rockland,  Maine,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation of  $3,000  for  improvemeut  of  the  custom-house  and 
grounds  at 

St.  Louis,  Mo.,  request  of  the  Secretary  of  the  Treasury  for  an  ap- 
propriation for  certain  repairs  on  old  custom-house  at . .  .^ 

San  Francisco,  Cal.,  recommendation  of  the  Secretary  of  the  Treas- 
ury for  an  appropriation  of  $450,000  for  the,  at,  be  included  in 
deficiency  appropriation  bill 

Supervising  Architect's  Office,  communication  from  Secretary  of  the 
Treasury  relative  to  the  necessity  of  additional  space  for  the  en- 
gineering and  drafting  division  of  the 

Troy,  N.  Y.,  communication  from  Secretary  of  the  Treasury  relative 
to  a  further  increase  of  the  limit  of  cost  for  the,  at 

Utah  penitentiary,  estimate  of  Attorney-General  for  an  appropria- 
tion to  preserve  the  cell  building  at  the 

Wichita,  Kans.,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation of  $8,000  for  the,  at 
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Public  Baildioga — Continned. 

WinoDi*,  Minn;,  call  of  Secretary  of  the  Treasury  to  the  neoessity 

for  an  additional  appropriation  to  complete  the,  at , 

Winona,  Minn.,  request  of  Supervising  Architect  for  an  appropria- 
tion of  $10,000  on  accrnint'of  the,  at.. 

Yellowstone  National  Park,  estimate  from  Secretary  of  War  for 
buildings  for  the  shelter  of  troops  detailed  for  the  protection  of. 

Poblie  docnments,  receipts,  distribution,  and  sale  of 

Poblic  Lands : 

Estimate  from  Secretary  of  Interior  of  deticiencies  in  the  appropria- 
tions for  depredations  on  public  timber  and  for  protecting  the 

Letter  from  the  Secretary  of  the  Treasury  transmitting  increased 

estimate  of  Secretary  of  Interior  for  protecting  the 

Poblic  Printing  and  Binding : 

Estimate  of  Pnblic  Printer  of  deficiency  in  the  appropriation  for 

the  fiscal  year  ended  June  30,  1U90 

Estimate  from  the  Public  Printer  of  deficiency  in  appropriation  for 

Q. 

Qoarantine  service,  letter  from  Secretary  of  the  Treasury  recommend- 
iog  an  increase  in  the  appropriation  for  completion  of  the  wharf 
for  the  Un.ited  States  quarautine  station  at  Sapelo  Sound,  Deboys, 
Ga 

QnsTtermaster's  Department.    {See  Army.) 

R. 

RsyiooDd  Bros.,  claim  of 

£c^ecoa,  message  relating  to  seizure  of  the  schooner 

Hect-ipts  and  expenditures  of  the  United  States 

Redfern,  Joseph  and  wife,  letter  from  Secretary  of  the  Treasury  trans- 
mitting claim  of 

Re?eDDe  Cutter  Service,  statement  of  Secretary  of  the  Treasury  of  ex- 
penditures for  the,  for  fiscal  year  1889 

Richardson,  Benjamin  F.,  claim  of 

Rivers  and  harbors,  repqrt  on  inland  navigation  and  seaports  of  France, 
with  a  list  of  canals  and  canalized  rivers  in  the  United  States... 

R<^^ estimate  of  Secretary  of  War  of  an  appropriation  for  repairing 
the  roadway  fromWillets  Point  to  Whitestone,  N.  Y 

Road,  Antietam  Cemetery,  estimate  from  Secretary  of  War  of  appro- 
priation for  completion  of 

Rosdway,  estimate  from  Secretary  of  War  of  an  approprintion  for  the 
oonstrnction  of  a,  from  Atlanta  to  Fort  McPherson,  Ga 

Rosnoke  River,  reports  upon  survey  of 

Bock  Island  Arsenal : 

Estimate  of  appropriation  to  develop  water  power  pool  at 

Report  of  present  condition  of 

Rock  Island  Bridge  and  Watertown  Arsenal,  additional  estimates  by  the 
Ordnance  Department  of  the  Army  of  appropriations  for  the... 

Round  Valley  Indian  Reservation,  reduction  of,  in  California 

S. 

• 

St.  Croix  River,  Maine,  reports  upon  tesnrvey  of 

8t.  Mary's  Falls  Canal,  Michigan,  reports  of  commerce  on,  l^Hl) 

^em  Harbor  and  Sooth  River,  Massachusetts,  report  upon  nnrvey  of. 

SsQ  Mateo  Spring  Tract  No.  134,  report  on  the  private  land  claim 

Santa  F^,  N.  Mex.,^  donation  of  land  for  military  purposes 

^rasota  Bay,  Florida,  report  upon  survey  of 

SsTSDuah  River,  report  upon  nnrvey  of,  above  Angnsta,  Georcia 

SaTille,  James  H.,  communication  from  the  Commissioners  or  the  Dis- 
trict  of  Columbia  in  relation  to  a  judgment  of  the  Court  of  Claims 
in  favor  of 

Beal  fisheries  of  Behring  Sea,  message  of  the  President  relating  to 
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Vol. 


Second  Lij^ht-honse  District^  est! mate  of  Secretary  of  the  Treasary  of 

additional  appropriation  to  complete  the  steamer  for  the 

Secretary  of  Agricultare,  communications  from: 

Anu'aal  report  for  year  1HH9 ,  • . .  [Part  7] . 

North  Dakota  Experiment  Station,  iu  reference  to  an  appropriation 

for •.... 

Silk  cnlture,  report  upon  the  openitious  of  t\w.  Wouien'n  Silk  Culture 

Association    

Statement  of  expenditures  of  the  Department  of  A^^ricnltare  for 

fiscal  year  ending  June  30,  18>i9. .-. 

Secretary  of  the  Interior,  comiuuoications  from : 
Annual  Report  of  (in  iiTC  volumes) : 
Reports  of  the  Secretary  of  the  Interior  and  tji©  Commissioner  of 

the  General  Land  Otlice  (vol.  I) [Part  5]. 

Report  of  the  Commissioner  of  Indian  Affairs  (vol.  *2) [Part  b]. 

Reports  of  the  Commi^Bioner  of  Paten  ts.  Commissioner  of  Pensions. 

etc.  (vol.3) [Party]- 

Report  of  the  Director  of  the  Geological  Survey  (vol,  4)..  [Part  5]. 

Report  of  the  Commissioner  of  Edui  ation  (vol.  5) [Part  5]. 

Alaska,  compulsory  school  attendance  in 

Arizona,  laws  of  tifteenth  legislative  assembly 

Arkansas  and  Mississippi,  undelivered  land  patents  iu 

Bureau  of  Pensions,  transfer  to  the  War  Department..' 

Commissioner  of  Indian  Affairs,  letter  urging  increase  of  salary  of 

Commissioner,  assistant  commissioner,  and  financial  clerk  of  the 

Indian  Office , 

Blinn,  Richard  F.,  claim  of 

Dickerman,  A.  T.,  claim  of 

Geological  Survey,  estimates  of  expenses  of  irrigation  branch  of  the. 
Guthrie,  Oklahoma,  methods  of  locating  homesteads  and  town-sites 

at  the  land  office  at 

Indians,  funds  for  subsistence  and  civilization  of  certain, tribes  of.. 

Indian  agents,  relief  of  certain 

Indian  appropriation  bill 

Indian  Department,  tabnlar  statements  of  disbursements  made 

from  appropriations  for  the,  for  lWrt9 

Indian  depredation  claims,  schedule  of 

Indian  goods,  exigency  purchases  of 

.    Indian  reservations,  property  transferred  on  the  several 

Interior  Department: 

Acconnts  of  disbursing  officers  of  the 

Expenditure  of  contingent  fund 

Jones,  Russell  &.  Co.,  chum  of 

Land  patents,  compilation  of  nndt-livered 

McVay,  James  A.  J   and  Joseph  H.,  claims  of 


Montoya,  E.,  and  Sons,  claim  of 

Owen,  Thomas  E.,  depredation  claim  of 

Pensions : 

Investigation  as  to  rerating  of 

Information  concerning  the  pension  system 

Pension  Office,  afpoiutment  of  thirty  medical  examiners  for  the. 

Ponca  Indians,  stock  cattle  for , 

Private  land  claims,  transcripts  of  records  and  files  of 

Public  doenments,  receipts,  distribution,  and  sale  of 

Raymond  Bros.,  claim  of 

San  Mateo  Spring  Tract  No.  134,  private  land  claim 

Sheparrl,  Hfury,  claim  of 

Sisseton  and  Wahpeton  Indians,  condition  of 

Slusher,  William,  depredation  claim  of 

Smith,  Nancy,  pension  to 

Suspended  land  entries,  abstract  of 

Taylor,  John,  claim  of 

Union  Pacific  Railway  Company,  land  patents  to  the 

Van  Pelt,  Thomas,  claim  of 

Wliitoomb,  Aretas,  claim  of ,., 
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Subject. 


Secretary  of  tbe  Navy,  comniunicationB  from : 

AnDual  report  (vols.  I  and  2) [Part  3]. 

Kittery  navy-yard,  increase  of  force  in 

League  LilanJ  navy-yard 

Navy  Department : 

Contingent  expenses  for  1*889 

Employ 68  in 

Thompson  Electric  Welding  Company,  process  of  welding  by  elec- 
tricity   

Secretary  of  State,  commnoications  from: 

Annnai  report  on  foreign  relations [Part  1]. 

Department  of  State,  cuutiu'^enc  expenses  of 

Import  duties  relating  to  tariffs  of  Austria,  Hungary,  France,  and 

Germany,  beet-sugar  taxes  and  export  bounties  on  same 

Secretary  of  tbe  Treasury,  communications  from : 

Alaska,  estimate  of  appropriation  tor  steam  vessel  for  use  of  civil 
government  of » 

Alaska, estimate  for  maiuceuance  of  the  refuge  station  at  Point 
Barron 

Alaska,  recommending  a»  uppropriatiuu  for  the  establishment  of  a 
light  and  fog  signal  at  St.  Mary's  Island 

Alaska,  est! uia to  of  appropriation  for  erection  of  marine  barracks 
at  Sitka 

Alaska,  estimate  for  education  of  children  in,  for  year  1H91 

Accounts  of  tbe  Government,  receipts  and  expenditures  of  tbe 
United  States ^ - 

Allen,  J.  B.,  transmitting  amended  estimate  from  Attorney-General 
to  compensate 

American  Cemetery,  Acapuico,  Mex.,  transmitting  a  cominuniua- 
tion  from  the  S*'Crotary  of  State  reiiuestiug  an  appropriation  for 
the  improvement  of  tbe 

Aogel  Island  quarantine  station,  California,  transmitting  increased 
estimate  of  appropriation  for  the 

Annnai  Report  of  tbe,  on  the  finances 

Ante-bellum  mail  service,  etc.,  transmitting  certain  chtims  for,  and 
certain  claims  of  Pore  Marquette  Railroad  Company  and  Pucitic 
Mail  Steamship  Company  for  mail  service 

Appropriations,  estimate  of,  for  service  of  the  fiscal  year  ending 
Jnne30,  Ic^l 

Appropriations,  estimates  of  deficiency,  for  year  IcfOO  and  prior 
years 

Appropriations  concemiug  bill  of  H.  R.  3823  to  repeal  laws  relat- 
ing to  permanent  and  indefinite 

Appropriations,  transmitting  letter  from  the  Commissioner  of  Pen- 
sions asking  an  appropriation  for  thirty  medical  examiners 

Appropriations,  supplemental  estimate  of,  required  by  the  various 
Departments  for  fiscal  year  ending  June  30,  1890,  and  prior  years. 

Army,  transmitting  estimate  from  Secretary  of  War  of  deficiency 
in  the  appropriation  for  pay  of  tbe 

Army,  transmitting  estimate  from  Secretary  of  War  of  a  deficiency 
in  the  appropriation  for  *'  pay,  etc.,  of  tbe" 

Army,  transmitting  estimate  from  Secretary  of  War  of  deficiency 
in  the  appropriation  for  pay,  etc.,  of  the 

Army  Gun  Factory,  transmitting  increased  estimate  of  Secretary  of 
War  for  machinery  and  plant  at  the 

Amonx,  W.  H.,  transmitting  rec^uest  of  Secretary  of  the  Navy  for 
compensating,  for  services  as  counsel 

Arrears  of  pay  and  bounty  for  volunteers,  transmitting  estimates 
of  appropriations  for 

Arsenals,  transmitting  letter  from  Secretary  of  War  relating  to 
estimates  of  appropriations  for  the,  at  ludianapoliK,  lud.,  aud  at 
West  Troy,N.  Y 

Artificial  limbs,  transmitting  estimate  of  St^cretary  of  Wat  of  defi- 
ciency in  the  appropriation  for 
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Subject. 


Vol. 


Secretary  of  the  Treasnry,  commnDicatlona  ftom — Continned. 

Atlantic  and  Pacitic  Bailroad  Com  pan  y,  transmitting  an  estimate 
fk'om  Secretary  of  Interior  for  aaryey  oif  the  laud  grant  to  the 

Barge  office.  New  York,  req nesting  an  immediate  appropriation  of 
$1^,000  to  cover  tbe  cost  of  repairs  on  the .• 

Bishop  &  Co.,  transmitting  letter  from  Secretary  of  Stat^  in  rela- 
tion to  an  appropriation  to  pay  claim  of 

Board  of  Pension  Appeals,  trandniitting  letter  from  Secretary  of  In- 
terior relative  to  an  increase  in  the  number  of  members  of  the. .. 

Bradford,  C'^muiander  Royal  B.,  transmitting  estimate  from  tbe  Sec- 
retary of  the  Interior  of  an  appropriation  to  compensate 

Buildings  for  garrison  pTinK)se8,  transmitting  estimate  from' Secre- 
tary of  War  of  appropriation  for 

Bureau  of  Engraving  and  Printing,  transmitting  request  of  the  Chief 
of  the,  for  an  additional  appropriation  for  the  compensation  of 
employes  on  account  of  overtime  work ^ 

Bureau  of  Statistics,  requesting  provision  in  legislative  appropria- 
tion bill  for  a  special  statistical  clerk  in  the 

Burial  lote,  Fort  Porter,  transmitting  estimate  from  Secretary  of 
War  of  an  appropriation  for  the  purchase  of,  in  Forest  Lawn 
Cemetery,  New  York 

Cadet  Hospital,  West  Point,  N.  Y.,  transmitting  estimate  of  Secre- 
tary of  War  of  appropriation  to  change  the  plumbing  at  the  .... 

Caswell,  T.  T.,  Pay  Inspector  U.  S.  Navy,  transmitting  request  of 
Secretary  of  the  Navy  for  authority  of  Congress  to  relieve,  of 
checkage  against  his  account « 

Chapin,  E.  E.,  claim  of. , 

Charges  d'affairs  ad  interim,  transmitting  letter  from  Secretary  of 
State  relative  to  an  appropriation  for  salaries  of 

Cherokee  Freedmen,  Delawares,  and  Shawuees,  transmitting  esti- 
mates of  Secretary  of  the  Interior  for  an  additional  sum  of 
$10,000  to  carry  int-o  effect  the  act  for  enrollment  of  the 

Chickamauga  battlefield,  transmitting  estimate  from  Secretary  of 
War  for  an  appropriation  of  $:),000  for  maps  of 

Chief  clerk,  General  Land  Office,  transmitting  letter  from  Secre- 
tary of  Interior  recommending  an  increase  in  the  salary  of  the 

Cigars,  transmitting  letter  from  Commissioner  of  Internal  Revenue 
recommending  certain  amendments  to  existing  laws  taxing  man- 
ufacturers of 

Civil  officers,  transmitting  draft  of  a  bill  ^' To  limit  and  define  the 
term  of  all  of  the  Uniteil  States,  appointed  for  a  fixed  term'' 

Civil  Service  Commission,  transmitting  supplemental  estimate  of, 
for  salaries,  -^te.,  in  the  office  of  the 

Claims,  transmitting  list  of,  arising  under  the  act  of  July  4,  1864, 
allowed  since  January  17,  18ti9 

Claims,  transmitting  list  of,  allowed  by  the  accounting  officers  of 
the  Treasury,  under  appropriations  balances  of  which  have  been 
exhausted  or  carried  to'the  surplus  fund ^ 

Claims,  transmitting  list  of,  all  allowed,  enumerated  in  House  Ex. 
Docs.  Nos.  55  and  153,  Forty-eighth  Congress,  second  session,  for 
which  appropriations  have  not  been  made 

Claims,  transmitting  communication  from  the  Commissioner  of  In- 
dian Affairs  for  an  appropriation  to  pay  claim  of  Seneca  Indians.. 

Claims,  transmitting  of  certain  States,  on  account  of  *' refunding 
to  States  expenses  incurred  in  raising  volunteers" 

Clerks  for  Second  Auditor's  office,  transmitting  the  recommendation 
of  Second  Audif/or  for  an  appropriation  for  tea  additional 

Clerical  force,  transmitting  applications  from  the  Third  and  Fourth 
Auditors  for  increased 

Coast  and  Geodetic  Survey : 

Transmitting  estimate  of  deficiencies  in  the  appropriations  for 

the  service  of  the,  for  fiscal  year  1890 

Report  for  1889 

Transmitting  statement  of  expenditures  on  account  of  the,  for 
fiscal  year  ended  June  30, 1890 
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Secretary  of  the  Treasury,  cominuDieations  from — Coutiuned. 

Coast  and  Geodetic  8t«amer  Qediiey,  edtiruate  of  appropriation  for 

repaint  of  the 

ColambiA  River  light-ehtp  Oregon.   tranHniitting  estimate  of  an 

idditiooal  appropriation  to  complete  the. 

Cooeolar  officers,  transmitting  letter  from  Secretary  of  State  in  re- 
lation to  the  necessity  of  an  immediate  appropriation  for  pay- 
ment of  salaries  of 

Conrt  of  Claims : 

List  of  judgments  rendered  by  tbe,  calling  for  an  appropriation . 

List  of  jadgments  rendered  by  the .- 

Bequest  of  Commissioners  of  District  of  Coin mbia  for  appro- 
priation to  pay  Judgment  rendered  by,  in  favor  of  Daniel 

Donovan 

Courts  of  the  United  States: 

Estimates  of  Attorney-General  of  appropriations  for  expenses  of. 
Estimate  of  Secretazy  of  tbe  Interior  for  deficiency  in  the  ap- 

gropriationa  for  distribution  of  the  reports  of  the  Supreme 
burt 

Estimate  of  deficiency  in  appropriation  for  fees  of  witnesses 

in  the,  submitted  by  the  Attorney -General 

Transmitting  letter  from  the  Attorney-General  relating  to  defi- 
ciencies in  appropriations  for  Department  of  Justice 

Transmitting  letter  from  the  Attorney-General,  additional  esti- 
mates of  deficiencies  in  certain  appropriations  for  expenses 

of  the 

Transmitting  letter  from  the  Attomey-Gtonoral,  deficiencies  in 

expenses  of,  for  years  ISSti,  1889,  and  1890 

Consolidated   and   revised  statement  of  deficiencies  to  defray 

expenses  of,  to  take  place  of  previous  estimates 

Estimates  (revised)  of  Attorney-General  for  expenses  of  the,  for 

year  1891 

Estimates  from  the  Attorney-General  of  deficiencies  in  appro- 
priations on  account  of  expenses  of 

Estimates  from  the  Attorney-General  of  appropriations  to  de- 
fray expenses  of  the,  for  year  1890 

Estimates  ofdeficienciesforthe  expenses  of  the 

Conard  Steamship  Company,  transmitting  letter  from  the  collector 
of  the  port  of  if ew  York  in  response  to  resolution  of  iuquiry  of 
tbe  House  in  relation  to  violation  of  the  contract-labor  laws  by 

the 

Cqstoms  collection  district,  Laredo,  Tex.,  recommending  the  es- 
tablishment of,  in  lieu  of  Corpus  Christi '. 

Customs  duties,  transmitting  statement  of  refund  of,  for  fiscal  year 

ended  June  30,  11989 

Customs  officers,  transmitting  abstract  prepared  by  commissioner 

of  customs  of  the  official  emolumentsof 

Customs  revenue : 

Transmitting  estimate  of  expenses  of  collecting  the,  for  fiscal 

year  ending  June  30, 1891 

Recommending  the  annual  appropriation  for  expenses  of  col- 
lecting the,  be  increased ., 

Customs  service: 

Transmitting  report  of  all  payments  made  to  informers  and 

seising  officers  in  the 

Becommendingthat  the  compensation  of  the  supervising  special 

agent  of  the,  berestoi*edto$10perday 

Damages  to  certain  vessels,  transmitting  estimates  from  Secretary 
of  the  Navy  to  reimburse  the  owners  of  schooner  Billifi  S,  Derby 
and  barges  Benefactor  and  Mayflower  for  damages  by  collision- 

with  U.  S.  steamer  Juniata 

Department  of  Justice : 

Estimate  of  the  Attorney -General  of  deficiency  in  the  appro- 
priation for  printing  and  binding  for  the 

Transmitting  the  recommendation  of  Attorney-General  of  the 
payment  of  certain  bills  in  the 
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I : — 

Secretary  of  the  Treasury,  coTunmni cations  from — Continued. 

Department  of  Labor,  transmits  increased  cstimiite  of  the  Com- 
missioner of  Labor  for  rent  of  rooms  for  nso  of  the 

Department  of  State : 

Transmitting  additional  estimate  from  Secretary  of  State  for 

binding  munuacript  belonging  to  the 

Transmitting  estimate  of  Secretary  of  State  of  deficiency  for 

printing  and  binding  for  the 

District  att-orueys,  calling  attention  to  the  compensation  allowed 

to  the  district  attorney  for  the  southern  district  of  New  York 

District  of  Columbia: 

Transmitting  Additional  estimates  from  the  Commissioners  of 

the,  of  deficiencies  in  appropriations  for  the  service  of  the 

Transmitting  letter  fnmi  the  Commissioners  of  the,  with  addi- 
tional list  of  judgments  rendered  against  the,  for  appropria- 
tion  

Vff.  McBlair,   transmitting  estimate  of  the  Commissioners  of 

the  District  of  an  appropriation  to  satisfy  a  decree 

Eleventh  Census: 

Transmitting  estimate    from    Secretary    of  the    Interior    of 

$350,000  for  printing,  engraving,  and  biudingfor  the 

Transmitting  estimat'C  from  the  Secretary  of  the  Interior  of 

appropriation  for  expenses  of  the 

Transmitting  estimate  from  Secretary  of  the  Interior  of  appro- 
priation for  printing,  engraving,  and  binding  for  the 

Equipment  of  vessels,  transmitting  an  estimate  from  the  Secretary 

of  the  Navy  of  deficiency  in  the  appropriation  for 

Examining  surgeons,  transmitting  estiniate  from  Secretary  of  the 

Interior  of  the,  and  expenses  of 

First  Comptroller's  Office',  transmitting  letter  from  First  Comptrol- 
ler asking  for  appropriation  to  pay  messenger  in  his  office  for 

extra  services 

Florida,  transmitting  report  of  Third  Auditor  upon  the  mutual 

demands  of  the  State  of,  and  the  United  Statiis 

Fog-signal,  recommending  an  appropriation  for,  at  or  near  Cuck- 
old's Island,  Maine , 

Fort  Lyon,  Colo.,  estimate  to  pay  salary  of  custodian  of,  an  aban- 
doned military  reservation 

Fort  Myer  military  post,  transmitting  estimate  of  Secretary  of  JiYar 

of  appropriation  for 

Fort  Sheridan  rifle  range,  transmitting  estimate  of  Secretary  of 

War  of  appropriation  for 

Fortifications,  transmitting  estimate  from   Secretary  of  War  of 

appropriation  for  armament  of 

Foulk,  George  C,  transmitting  letter  from  Secretary  of  State  sub- 
mitting for  appropriation  the  claim  of   , 

Geological  Survey,  transmitting  letter  from  Secretary  of  the  In- 
terior submitting  an  additional  estimate  of  appropriation  from 
the  Director  of  the,  for  necessary  expenses  of  the  irrigation 

branch  of  the 

George,   Mrs.  Susannah,  transmitting  communication  from   the 

Light-House  Board  relative  to  claim  of 

Hydrographic  Office,  transmitting  estimate  of  Secretary  of  the 

Navy  for  printing  and  binding  for  the,  for  fiscal  year  1891 

Indians,  transmitting  estimate  from  Secretary  of  Interior  for  an  ap- 
propriation for  relief  of  destitute 

Indians,  Chippewa,  of  Lake  Superior,  transmitting  letter  from  Sec- 
retary of  Interior  relative  to  an  immediate  appropriation  for  re- 
lief of  the , 

Indian  Offit^e,  transmitting  recommendation  of  the  Commissioner  of 
Indian  Afiairs  lor  the  reestablishment  of  the  officeof  chief  clerk 

of  the 

Indian  Bchools,snpplemental  estimate  from  Secretary  of  the  Interior 

of  amount  required  for,  upon  Indian  reservations , 

Indian  school  transportation,  transmitting  estimate  of  deficiency  in 
appropriation  for 
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Secretary  of  the  Treaaary,  commiiDicatioDS  from — Coutinued. 

Indian  service,  trausniitting  ameuded  estimates  for  the,  for  fiscal 

year  ending  June  1)0,  1891 

Indian  HupplieR,  tranemittiDg  increased  estimate  of  Secretary  of  the 

Interior  for  telegraphing  and  purchase  of 

Internal-revenoe  ofificers,  trauNmitting  the  recommendation  of  the 
Commissioner  of  Internal  ReTcnne  for  amendment  of  Revised 

Statutes  providing  penalty  for  obstructing,  in  their  duty 

International  American  Congress,  transmitting  estimates  from  the 
Secretary  of  State  of  appropriations  to  compleie  the  work  of  the. 
Initial  monuments,  transmitting  estimate  froiu  the  Secretary  of  the 

Interior  for  an  appropriation  for,  for  mineral  surveys 

Indians,  Kickapoos,  transmitting  amended  e»timat<e  of  Secretary  of 
the  Interior  of  appropriation  for  **  fulfilling  treat  ins  with  the  ^. . . 
Land  offices,  traufiinitting  estimate  from  the  Secretary  ol  luterior 

for  opening,  at  Pierre  and  Chamberlain,  S.  Dak 

Larkin,  6.  T.,  transmitting  letter  from  Attorney-Qeneral  in  refer- 
ence to  the  expenses  of  fitte  deputy  marshal,  eastern  district  of 

Tennessee 

Libraries,  transmitting  estimate  from  Secretary  of  War  for  books 
for  books  for  the,  of  the  cavalry  and  artillery  school  at  Fort  Kilcy, 

Kans 

Life-Saving  S'rv ice,  transmitting  communication  from  the  General 
Superintendent  of  the,  in  relation  to  an  apropriation  to  reim- 
burse the  crew  of  the  life-saving  station  at  Mnekeget,  Mass 

Lights,  recommending  an  appntpriatton  for  a  light-station  at  or 
near  the  month  of  the  new  cut-off  channel,  Baltimore, 

Harbor,  Maryland 

ealling  attention  to  the  recommendation  of  the  Light-House 
Hoard  that  range  lights  be  established  at  entrance  of 

Beaufort  Harbor,  North  Caroliua 

recommending  an  appropriation  for  the  purchase  of  addi- 
tional land  for  the  Cheboygan  River  ran^e-ligbt  station, 
recommending  an  appropriMtion  for  proper  lights  at  DoUer  s 
Point  and  on  Hog  iHland  Wharf,  James  hiver,  Virginia  . 
transmitting  recommendation  of  the  Light- House  Board  for 
an  appropriation  for  range  lights  on  Lake  Winnebago, 

Wisconsin ^ 

transmitting  bill  (H.  R.  4665)  to  establish  five  liglits  along 
the  ship  channel  of  Mobile  Bay,  and  reconimeudiug  mo<f 

ifications  of  same 

recommending  an  appropriation  for  proper  lights  for  mark- 
ing the  entrance  of  St.  Jones  River,  Delaware  Bay.« 

trauiinnttiiig  reqneat  of  Light^House  Board  for  an  addi- 
tional .'ippropriation  for  a  light  and  fog  signal  at  Seul 

Point,  Michigan 

recommending  an  appropriation  for  twelve,  on  the  Thames 
River,  between  New  Loudon  and  Norwich,  Connecticut.. 
recommending  an  appropriation  for  a  range  of  lights  be- 
tween Windmill  Point,  Lake  St.  Clair,  and  Belle  Isle, 

Detroit  River,  Michigan 1 

recommending  an  appropriation  for  proper  lights  in  Yaqui- 

na  Bay,  Oregon 

Liffht  and  steam  fog-whistle,  New  London,  Conn.,  recommending 

uie  establishment  of  a 

Light- Honse  Establishment,  requesting  that  certain  items  in  the 
estimate  for  special  works  for  the,  be  placed  in  dntieiency  bill. .. 
Light-House  tenders,  submitting  increased  estimates  of  appropria- 
tion for  the  construction  of  the  several 

Light-station^  Sherwood  Point,  Wisconsin,  transmittin :  estimate 
from  the  Light-House  Board  of  an  appropriation  for  land  for  an 

approach  to  the 

Lyon,  Isaac  S.,  transmitting  h'tter  from  Attorney-General  snbmit- 

tim^  for  appropriation  the  claini  of 

Machine  guns  for  Arniv,  trauHmiitingestimateof  Secretary  of  War 
of  an  appropriation  for 
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Sabjeot. 


VoL 


Secretary  of  the  Treasury,  oonimuDicatioDs  from — ^CoDtinned. 

Mercliant-mariDe  service,  transmitting  petition  ot  officers  of  cer- 
tain marine  insurance  companies  in  favor  of  bill  (H.  R.  592), 

**  safety  of  loaded  vessels" 

Military  Academy,  estimate  from  tbe  Secretary  of  War  of  appro- 
priations for  the I 

Transmitting  estimate  of  Secretary  of  War  of 
appropriation  for  pa v  of  tbe  Saperintendent 

of  the,  for  fiscal  year  1891 ^ ' 

Biilitary  Reservations,  transmitting  estimate  of  Secretary  of  the 

Interior  lo  pay  custodians  of -abandoned. 
Transmitting  deficiency  estimate  of  Secre- 
tary of  Interior  for  preservation  of  aban- 
doned  

Mint,  Philadelphia,  transmitting  letter  from  the  Director  of  the 
Mint,  recommending  that  an  increase  be  made  in  the  salary  of 

the  chief  clerk  of  the 

Miesonri,  transmitting  a  report  of  Third  Auditor,  of  the  amount 

fonnd  due  the  State  of 

Mitchell,  Edward,  transmitting  communication  from  the  Super- 
vising Architect  of  the  Treasury  in  relation  to  the  account  of 

Montana,  transmitting  increased  estimate  of  Secret>ary  of  Interior 
of  appropriation  for  snryeying  public  lands,  to  be  applied  to  ex- 
penses of  survey's  of  public  lauds  in.. ^ ^ 

Muntanari  Joseph, transmitting  communication  from  Secretary  of 

Stato  in  relation  to  an  appropriation  for  relief  of 

Monuments  at  Gettysburgh,  estimate  of  Secretary  of  War  for 

Mountain  gnns,  carriages,  etc.,  transmitting  estimate  of  Secretary 

of  War  of  appropriation  for 

Naval  officers,  transmitting  request  of  Secretary  of  tbe  Navy  that 
certain,    and    others  be    relieved   of   checkage   against  their 

'  accounts  in  office  of  Fourth  Auditor 

Naval  service,  transmitting  estimate  from  Secretary  of  the  Navy 
of  deficiency  in  appropriation  for  transportation  and  recruiting 

for  the 

Navy  Department,  transmitting  estimate  of  the  Secretai-y  of  the 

Navy  of  a  deficiency  in  the  appropriation  for 

*' contingent  expenses  of  the  *' 

Transmitting  estimates  of  the  Secretary  of  the 
Navy  of  a  deficiency  in  the  appropriation  for 

provisions  and  clothing  for  the 

Navy  yards,  transmitting  estimate  of  Secretary  of  the  Navy  of 
appropriation  for  extending  the  launching  ways  at 

the,  at  New  York  and  Norfolk 

Portsmouth,  N.   H.,   transmitting    an  estimate  from 
the  Secretary  of  the  Navy  for  the  reconstruction  of 

buildings  and  machinery  destroyed  by  fire  at  the 

Nebraska,  transmitting  estimate  from  Secretary  of  the  Interior, 

for  survey  of  a  portion  of  the  northern  boundary  of 

New  York  Harbor,  transmitting  estimate  of  Secretary  of  War  of 

appropriation  for  tbe  prevention  of  obstructive  deposits  in 

Nye,  Lieut.  Haile  C.  T.,  transmitting  recommendation  of  Secre- 
tary of  State  for  an  appropriation  for  bringing  home  the  re- 
mains of  late  naval  attache  at  Lima,  Pern 

Oklahoma,  transmitting  estimate  of  Secretary  of  the  Interior  of 
appropriation  to  carry  into  effect  '*  act  to  provide  for  town -site 

entries  in" 

Ordnance  and  ordnance  stores,  transmitting   an   estimate  from 

Secretary  of  the  Interior  of  appropriation  for 

Owen,  George  H.,  transi^tting  communication  from  Secretary  of 
State,  in  relation  to  bill  to  credit,  late  consul  of  United  States  at 

Messina,  with  certain  expenses  for  clerk-hire,  etc 

Pacific  railroads,  response  to  resolution  of  House  of  March  15,  1890, 
inquiring  whether  the  Government  is  owner  of  any  of  the  first- 
mortgage  seonritiea  of  the,  etc • 
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Subject. 


Secretary  of  the  Treasnry,  commanications  from — Continoed. 

Pariii  ooDsnlate-geQerali  tranfuiiitting  com mnni cation  from  Secre- 
tary  of    State,  in  relation  to   certain   expenses    incarred   for 

storing  archiyes  of  the 

Pensions,  transmitting  estimates  from  Secretary  of  the  Interior, 

of  deficiency  in  appropriations  for  Army  and  Navy  Pensions 

Pensions,  transmitting  additional  estimate  of  Secretary  of  the  Inte- 
rior for  payment  of  pensions  nnder  recent  act  of  Conjn^ss 

Pensions,  transmitting  estimate  from  the  Assistant  Treasnrer  of 
*      the  United  States  at  New  York  of  additional  force  required  to 
transact  the  increased  business  under  the  new  pension  legisla- 
tion  

Post  libraries,  transmitting  estimate  from  the  Secretary  of  War  of 

an  appropriation  for  books  for 

Post-office  Department: 

Transmitting  communication  from  the  Auditor  of  the  Treasnry 
for  the,  caUiug  attention  to  the  need  of  addiiioual  clerical 

force  for  his  Bureau 

Transmitting  request  from  Postmaster-Oeneral  for  an  appro- 
priation to  pay  twenty  clerks  in 

Precious  metals,  report  of  the  Director  of  the  Mint  on  the  produc- 
tion of 

Printing  and  binding-for  Treasury  Department,  oalling  attention 
to  the  urgent  necessity  of  an  additional  appropriation  for.. 
Poblic  buildings : 

Relating  to  an  immediats  appropriation  for  furnishing  certain 

specified..... 

Itemized  statement  of  expenditures  from  appropriations  for  re- 

«  pairs  and  preservation  of,  for  1889 

Anbum,  N.  Y.,  requesting  an  additional  appropriation  for...< 
Baltimore,  Md.,  recommending  an  appropriation  to  complete 

the,  at 

Bureau  of  Engraving  and  Printing,  estimates  of  appropriation 

for  additional  buildings  for  the 

Carlisle,  Pa.,  estimate  of  Secretary  of  the  Interior  for  build- 
ing etc.,  at  Indian  school  at 

Carlisle,  Pa.,  estimate  of  Secretary  of  the  Interior  for  build- 
ings for  Indian  school  at 

Charleston,  S.  C,  and  other  places,  recommending  appropria- 
tions for  certain  repairs  of  the,  at 

Charleston,  8.  C,  requesting  an  additional  appropriation  for 

United.  States  custom-house  at 

Charleston,  S.  d,  recommending  an  increase  of  the  limit  of 

cost  of  site  for  the,  at 

Chicago,  111.,  asking  an  appropnation  for  repairs,  etc..  of,  at.. 
Chicago,  111.,  recommending  an  appropriation  for  completion 

of  the  approaches  to  the  marine  hospital  at 

Coast  and  Geodetic  Survey,  recommending  the  purchase  of  an 

additional  building  for  use  of  the 

Dayton,  Ohio,  estimate  of  appropriation  to  improve  the  sewer- 
age system  at  the  Central  Branch  of  Soldiers'  Home  at 

Dayton,  Ohio,  request  of  supervising  architect  for  an  appropria- 
tion of  $10,000  on  account  of  the,  at.  ..•- , 

Eahtport,  Me.,  and  other  places,  recommending  an  increase  of 

the  limit  of  cost  of  certain,  therein  named 

Fort  Smith,  Ark.,  asking  an  additional  appropriation  for  the,  at 
Fort  Smith,  Ark.,  communication  from  Attorney-General  relat- 
ing to  deficiency  appropriation  for  repairs  of 

Frankfort,  Ky.,  requesting  an  appropriation  for  payment  of 

labor  and  materials  for , 

Keoknk,  Iowa,  requesting  an  appropriation  for  additions  to  the 
Key  West,  Fla.,  letter  from  the  supervining  architect,  request- 
ing an  appropriation  of  |10, 000  on  account  of 

Leavenworth,  Kans.,  recommending  an  additional  appropria- 
tion for  the 
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Subject. 


No. 


Secretary  of  the  Treasury,  communications  from — Continued. 
Public  bnilf^ings — Continued. 

Lubec  Narrows,  Maine,  letter  from  the  Light- House  Board  rel- 
ative to  an  additional  appropriation  for  a  light-house  at 

Lnbec  Narrows,  Maine,  calling  atrention  to  the  necessity  of  an 
appropriation  of  $15,500  for  the  completion^  of  the  light- 
house at 

Marine  Corps,  estimate  of  Secretary  of  the  Nary  for  public 
building  toT  use  of  the  commandant  and  staff  of  the 

Military  Academy  West  Point,  estimate  of  Secretary  of  War 
of  appropriations  for  commiHsary  storehouse  at  the 

Military  posts,  additional  estimates  from  Secretary  of  War 
of  appropriations  for  bnildmgsat 

Nautical  Almanac  Office,  estimate  of  Secretary  of  the  Navy  for 
rent  of  rooms  for  the 

New  York  City,  calling  for  an  appropriation  for  altcrathons 
and  repairs  in  the,  at 

Omaha,  Nebr.,  estimate  from  the  Secretary  of  War  foAfore- 
house  for  use  of  quartermaster  and  commissary  department  at. 

Ottumwa,  Iowa,  recommending  an  additional  appropriation 
for  completion  of  approaclies  to 

Philadelphia,  Pa.,  asking  an  appropriation  for  repairs  of 

Bockland,  Me,  requesting  an  appropriation  of  $3,000  for  the 
improvement  of  the  custom-house  grounds  at 

St.  Louis,  Mo.,  requesting  an  appropriation  for  certain  repairs 
on  the,  at ^ 

San  Francisco,  CaJ.,  recommending  that  an  appropriation  for, 
be  providedfor  in  deficiency  bill... • 

Troy,  N.  Y.,  relative  to  a  further  increase  in  the  limit  of  cost 
of  the 

Utah  penitentiary,  communication  from  Attorney-General  sub- 
mitting an  estimate  for  the  preservation  of  cell  building  at. 

Wichita,  Kaus.,  requesting  an  appropriation  of  $8,000  for  heat- 
ing apparatus,  elevator,  and  completion  of 

Winona,  Minn.,  calling  attention  to  the  necessity  for  an  addi- 
tional appropriation  for  completion  of '.^ 

Winona,  Minn.,  letter  from  the  supervising  architect  request- 
ing an  appropriation  of  $10,000  on  a<*.connt  of  the 

Yellowstone  National  Park,  estimate  of  the  Secretary  of  War 
for  buildings  for  the  shelter  of  troops  detailed  for  the  pro- 
tection of • 

Public  Lnnds : 

Transmitting  an  estimat-e  of  Secretary  of  the  Interior  of  defi- 
ciencies in  the  appropriations  for  depredations  on  public 
timber  and  for  protecting  the ^.. 

Transmitting  increased  estimate  of  Secretary  of  Interior  for 

protecting  the 

Public  Printing  and  Binding : 

Transmitting  estimate  of  deficiency  in  appropriation  for,  for  fis- 
cal year  1^90 , 

Transmitting  estimate  from  the  Public  Printer  of  deficiency  in 

appropriation  for 

Quarantine  service,  recommending  an  increase  of  appropriation  for 

completion  of  the  wharf  for  the  United  States  quarantine  sta- 
tion at  Sapelo  Sound,  Deboys,  Ga 

Redfern,  Joseph,  and  wife,  transmitting  claim  of,  for  lease  of  prop- 
erty   

Revenne  Cutter  Service,  statement  of  expenditures  for  the,  for 

fiscal  year  1889 

Road,  trausniitting  estimate  of  Secretary  of  War  of  an  appropria* 

tiou   for  repairing  the  roadway  from  Willets  Point  to  White- 
stone,  N.  Y - 

Road  to  Autietain  Cemetery,  transmitting  estimate  of  Secretary  of 

War  for  appropriation  to  complete 

Roadway,  transmitting  esfunate  from  Secretary  of  War  for  con- 
struction of,  from  Atlanta  to  Fort  McPherson,  Ga.. 
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Subject. 


Secretary  of  the  Treasary,  comronni cations  from — Coc tinned. 

Rock  Island  Bridge  and  Watertown  Arsenal,  trausmitting  esti- 
mates by  the  Ordnance  Department  of  the  Aruiy  of  appropria- 
tions for  the 

Saville.  James  H.,  communication  from  the  Conuni»«ioner8  of  tht' 
District  of  Columbia  in  relation  to  a  Judgment  of  the  Court  of 

Claims  in  favor  of '. 

Second  ligbt-honae  district,  transmitting  estimate  of  additional  ap- 
propriation to  complete  the  steamer  for  the 

Signal  Office,  transmittiug  amended  e{)ti mates  of  Chief  Signal  Of- 
ficer, for  salaries  Signal  Oflfice  for  year  It^Jl 

Signal  Office,  transmitting  estimate  from<  Secretary  of  War  of  ap- 
propriation for  salary  of  an  engineer  at  the 

Sionx  Indians,  transmittiug  estimate  of  the  Secretary  of  the  In- 
terior of  appropriations  for  the  education  of  the 

Sioux  Indians  at  Devil's  Lake  Agency,  N.  Dak.,  transmitting  let- 
ter from  Secretary  of  Interior  recommending  an  appropriatiou 

of  |2&,000  for  immediate  relief  of  the 

Sioux  reservations,  transmitting  estimate  of  Secretary  of  the  In- 
terior for  expenses  of  surveying  the *. . 

Soldiers'  Home,  transmitting  request  of  Second  Comptroller  for 
an  increase  in  the  salaries  of  clerks  in  his  office  engaged  in  ad- 
justing the  acconpta  of  the 

Southern  Ute  Commission,  transmitting  estimate  from  Secretary 

of  Interior  of  a  deficiency  in  the  appropriation  for  the 

Standard  Measures,  transmitting  entiinate  from  the  Superintendent 
of  the  Coast  and  Geodetic  Survey  for  the  construction  of  stand- 
ard gallons,  etc  , 

Statistical  Abstract,  transmitting  the  twelth  number  of  the 

Steam  fog  whistle,  Warwick  Point,  R.  I.,  conveying  a  recommenda- 
tion for  the  establishment  of  a 1 

Sundry  civil  act,  submitting  recommendations  by  the  Second  Comp- 
troller and  Second  and  Third  Auditors  that  certain  provisions  of 
the,  in  respect  to  auditing  the  account«  of  the  Signal  Service 

Corps,  be  repealed i. 

Target  ranges,  Fort  McPherson,  Ga.,  trannmitting  estimate  from 
Secretary  of  War  of  an  appropriatiou  for  the  purchase  of  land  for. 
Trade-dollar  bullion,  transmitting  a  report  of  the  Director  of  tht; 
Mint  in  response  to  resolution  of  Ilon^e  inquiring  why  the 

''trade- dollar  bullion"  has  not  been  received 

Treasurer's  report  on  account  of,  for  1889 

Treasury  Department,  transmitting  report  of  the  contingent  ex- 
penses of  the,  for  fiscal  year  ended  Jnne  30,  1889 

Unpaid  judgments,  transmitting  letter  from  the  Solicitor  of  the 

Treasury  relative  to,  due  the  United  States 

Yillanoya,  Hermanos  &,  Co.,  transmitting  request  of  Secretary  of 

State  for  an  appropriation  to  enable  him  to  pay 

War  Department,  transmitting  additional  estimates  of  appropria- 
tions for  increased  clerical  force  required  by  the  record  and  pen- 
sion division  of  the 

Washington  Aqueduct,  transmitting  estimate  from  the  Commission- 
era  of  the  District  of  Columbia  of  additional  appropriations  for 
the 


Wyatt,  Daniel  F.,  transmitting  estimate  from  Attorney-General  of 
appropriation  to  pay  claim  of,  deputy  United  States  marshal,  for 
servicee  in  opening  Oklahoma. 

Wyoming,  transmitting  estimate  from  Secretary  of  the  Territory  of, 
for  paynien  t  of  expenses  of  twelfth  Territorial  assembly 

Tellowstf^ne  Park,  transmitting  estimate  from  the  Superintendent 
of  the,  of  amount  necesaary  to  carry  into  effect  the  requirements 
of  the  bill  before  Congress  affecting  the 

Znni  Indian  Agency,  N.  Mex.,  transmitting  estimates  from  the  Sec- 
retary of  the  Interior  of  appropriations  for  support  of  Indians 
and  pay  of  agent  at  the... 


No. 


307 


310 


Vol. 


I 


35 


447 

37 

166 

31 

IG 

24 

50 

26 

:i33 

35 

131 

28 

*2S-I 

M 

•i?^7 

34 

2H:) 

34 

3H 
13 

35 
24 

35 


4G6 

37 

53 

26 

451 
436 

37 
43 

12 

24 

308 

35 

383 

35 

426 

37 

108 

28 

367 

35 

234 

32 

331 

35 

287 

34 

xxvni 


INDEX   TO   HOUSE    EXECUTIVE    DOCUMENTS. 


Subject. 


Secretary  of  War,  commanications  from : 

Annnal  report,  4  vols.  (vol.  1) [Part21.- 
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petitions  of  noncommissioned  officers  for  reduction  in  the* 
limit  for  retirement 
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officers  of  the  staff 


purchasing  instruments  for  heavy  artillery  practiceo 
relative  to  objections  to  lineal  promotions  in  the 
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support  of  the .^ 

transmitting  letters  relating  to  mileage  of  officers  of  the 

Boeing,  William,  for  the  relief  of 

Byrne,  Edward,  relative  to  reinsatementof,  as  captain  of  cavalry, 


Army 


Chicamauga,  estimate  for  printing  and  binding  maps  of  the  battle- 
field of 1 

Civilian  engineers,  statement  of,  for  1889 
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ply at * 
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to 
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'  funds 

Mississippi  River  Commission,  expenses  of. 
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Ordnance  proving  ground,  Sandy  ;Hook,  N.  J.,  report  relative  to 

test  of  rifled  mortar  presented  by  South  Boston  Iron  Works 

Pension  Bureau,  transfer  of 
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Cedar  BajoOi  Texas,  reports  upon  survey  of.  bar  at  month  of. . 

Chesapeake  Bay,  right  of  way  of  veHhels  in  and  from,  to  Haiti - 
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Chester  River,  Maryland,  reports  upon  survey  of 
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Detroit  River,  approximate  cost  of  tnuiieinig 
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Lake  Michigan  to  the  Illinois  River,  report  upon  survey  of  a 
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Lake  Ontaao  and  Irondequoit  Bay,  relating  to  the  project 
for  a  channel  between 

Larchmont  Harbor,  New  York,  reports  upon  survey  of 

Livingston  Point,  near  Paducah,  Ky.,  report  of  survey  of 

Lonisiana,  afl'airs  in  the  overflowed  districts  of 

Lower  Cumberland  Rivor,  Tennessee,  report  of  survey  of 

Manistee  River,  Michigan,  report  on  improvement  of  harbor 
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Menomonee  Harbor,  Wiscimsin,  report  of  survey  of 
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Secretary  of  War,  conimanications  from — ContiDued. 
Rivera  and  Harbors— Con'tinned. 

Occoqnau  Creek,  Virjjiuia,  reports  upon  survey  of 

Oomulgpe  River,  Georgia,  report  upon  survey  of 

Ocouee  River,  Georgia,  report  upon  Hurvey  of.., 

Onaucock  Harbor,  Virginia,  report  upon  snrvey  of 

Osage  River,  Miiwonri,  report  of  survey  of , 

O wendaw  and  Waudo  Ri  vers,  South  Carolina,  reports  upon  sur- 
vey of , 

Petoskey  Harbor,  Michigan,  report  of  snrvey  of 

Pleasant  Hiver^  Maine,  report  of  survey  of 

Roanoke  River,  Virginia,  reports  upon  snrvey  of 

St.  Croix  River,  Maine,  report  of  resurvey  of , 

St.  Mary's  Falls  Canal,  Michigan,  report  upon   oommerce  of 

the,  for  1889 , 

Salem  Harbor  and  South  River,  Massachusetts,  report  of  survey 

of 

Sarasota  Bay,  Florida,  reports  upon  survey  of 

Savannah  River,  report  upon  snrvey  of,  above  Augusta,  Ga 

Shallotte  River,  North  Carolina,  reports  upon  survey  of , 

Sipsey  River,  report  of  survey  of 

Sinslaw  River  and  Bay,  Oregon,  reports  upon  survey  of 

Umpqua  River,  Oregon,  report  of  survey  of  ..., , 

Union  River  and  Union  River  Bay,  Maine,  report  of  survey  of 

Upper  Columbia  River,  Washington,  report  upon  survey  of 

Wappiuger's  Creek,  New  York,  report  of  survey  of 

Warrior  and  Tombigbee  Rivers,  Alabama  and  Mis^is^sippi,  report 

of  survey  of 

Weymontl^River,  Massachusetts,  report  of  surv^ey  of 

Wicomico  River,  Maryland,  report  of  survey  of 

Young's  River  and  Kraskuino  River,  Oregon,  reports  upon  sur- 
vey of. •. - - , 

.  Rock  Island  Arsenal : 

Estimate  of  appropriation  to  develop  water-power  pool  at 

Report  on  present  condition  of , 

Santa  F^,  N.  Mex.,  donation  of  land  for  military  purposes  at.. 

SSoldiers,  bnrial  of  indigent  ex- Union , 

Soldiers'  Home,  deposit  of  funds  pertaining  to  the , 

Tents,  transmitting  draft  of  a  bill  to  purchase , 

War  Department: 

Contingent  expenses  of 

List  of  employes  in 

Money  accounts  of  disbursing  officers '. 

Washington  aqueduct  tunnel,  relative  to  liabilitie8  of  certain  con- 
tractors engaged  in  the  construction  of 

Shallotte  River,  North  Carolina,  reports  u^wn  survey  of 

Shepard  Henry,  claim  of 

Signal  Office : 

Amended  estimates  from  Chief  Signal  Officer  for  salaries  Signal 

Office  for  fiscal  year  ending  June  30,  1891 

Estimate  of  Secretary  of  War  of  appropriation  foi-  salary  of  an  en- 
gineer at  the 

Signal  Officer,  annual  report  of  (vol.  4,  parts  1  and  2) [Part  2]. 

Signal  Service  Corps,  recommendations  of  the  Second  Comptroller  and 
Second  and  Third  Auditors,  that  certain  provisious  of  the  sundry 
civil  act  in  respect  to  auditing  the  accounts  of  the,  be  repealed  .. 

Silk  culture,  report  upon  the  operations  of  the  Woman's  Silk  Culture 
Association 

Sioux  City,  Iowa,  office  for  district  clerk  at 

Sioux  reservations,  estimate  from  the  Secretary  of  Interior  for  ex- 
penses of  surveying  the ^ 

Sipsey  River,  report  upon  survey  of 

Siuslaw  River  and  Bar,  Oregon,  reports  upon  snrvey  of 

Sisseton  and  Wahpeton  Indians,  condition  of 

Sitka,  Alaska,  appropriation  to  repair  Government  building  at 
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Slnsher,  William,  depredation  claim  of 

Soiith,  Nancy,  pensiou  to 

SoidierSf  report  of  Secretary  of  War  relative  to  borial  of  indigent  ex- 
Union..... 

Soldiera'  Home : 

Letter  from  Second  Comptroller  recommending  an  increase  in  the 
salaries  of  clerks  in  his  office  engaged  in  adjusting  the  accounts 

of  the 

Deposit  of  funds  pertainingto  the 

SoQthern  Ute  Commission,  estimate  from  the  Secretary  of  the  Interior 
to  supply  a  deficiency  in  the  appropriation  for  the 

Standard  measures,  estimate  from  the  Superinteudentof  the  Coast  and 
Gef»deti& Survey  for  tbe.coostrnction  of  standard  gallons,  etc 

StAtistical  Abstract,  letter  from  the  Secretary  of  the  Treasury  trans- 
mitting the  twelfth  number  of  the 

Steam  fog  whistle,  Warwick  Point,  Rhode  Island,  recommendation  of 
Secretary  of  the  Treasury  for  the  establishment  ot  a 

Sandry  civil  act,  recommendations  of  the  Second  Comptroller  and 
Second  and  Third  Auditors  that  certain  provisions  of  the,  be  re- 
pealed  1...- 

Sapervising  Architect  of  Treasury,  letter  from  Secretary  of  the  Treasury 
relative  to  the  necessity  of  additional  space  for  the  engineering 
and  drafting  division  of  the  office  of  the 


T. 

Target  rangea,  MePherson,  Oa.,  estimate  of  Secretary  of  War  of  an 
appropriation  for  the  purchase  of  land  for 

Tariff.    (iSee  Import  duties.) 

Taylor,  John,  claim  of 

Tennessee,  claims  for  witness  fees,  middle  district  of 

Tents,  snbQQittiog  draft  of  a  bill  to  purchase 

Texas,  employment  of  o<mnsely  etc.,  in  the  prosecution  of  suit  re- 
lating to  Greer  County 

Thompson  Electric  Welding  Company,  process  of  welding  by  electri- 
city   , 

Trade  dollar  bullion,  report  of  the  Director  of  the  Mint  in  resnonse 
to  i^esolntion  of  House  inquiring  why  the  trade  dollar  bullion 
has  not  been  recoined ,. ^ 

Treasurer  of  the  U.  S.,  report  on  accounts  of,  for  IbSU 

Treasury  Department : 

Report  of  the  contingent  axpenses  of   the,  for  fincal   year  endu<l 

June  30,  l-«9 : 

Letter  from  Secretary  of  the  Treasnry,  asking  for  appropriation  for 

a  special  statistical  clerk  in  Bureau  of  Stati^Uca  of  the 

Tnthill,  Richard  H.,  claim  of. 

U. 


Umpqn a  River,  Oregon,  report  npon  survey  of •... 

UnioD  Pacific  Railway  Company,  land  patents  to  the 

Union  River  and  Union  River  Bay,  Maine,  report  of  survey  of 

United  States,  judgments  in  cases  against 

United  States  Civil  Service  Commission,  sixth  report  of  the. ..  [Part  8] 
Upper  Colambia  River,  Washington,  report  upon  survey  of 
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Van  Pelt,  Thomas,  claim  of 

ViUanova,  Hermanos  <&  Co.,  request  of  Secretary  of  State  for  an  appro- 
priation to  enable  him  to  pay 


W. 


Wappinger's  Creek,  New  York  report  apon  survey  of 
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War  Department : 

Additional  estimates  from  Secretary  of  War  of  appropriations  for 
increased  clerical  force  required  by  the  Record  and  Pension 

Division  of  the 1 

Contingent  expenses  of 

List  of  employ^  in ^ 

Money  accuants  of  diHbuibing  officers 

Warrior  and  Tombigbee  Riyers,  Alabama  and  Mississippii  report  upon 

snrvey  of 

Washington  Aqnedaot: 

Estimate  from  the  Commissioners  of  District  of  Columbia  of  addi- 
tional appropriation  for  the 

Relative  to  liabilities  of  certain  contractors  engaged  in  the  con- 
struction of  tnnnel 

^edderbunx,  Alexander  J.,  relating  to  certain  alleged  frauds  upon  the 

Post  Office  Department 

Weymouth  River,  Massachusetts,  report  upon  survey  of 

Whitcomb,  Aretas,  claim  of l 

Wicomico  River,  Maryland,  report  upon  survey  of 

Wyatt,  Daniel  F.,  estimate  of  Attorney -General  of  appropriation  to  pay 
claim  of,  deputy  United  States  marshal,  for  services  in  opening 

Oklahoma 

Wyoming,  estimate  from  the  Secretary  of  the  Territory  of,  for  payment 
of  expenses  of  twelfth  Territorial  assembly 


Y. 

Yellowstone  National  Park : 

Estimate  of  Secretary  of  War  for  buildings  for  shelter  of  troops  de- 
tailed for  the  protection  of 

Estimate  from  the  acting  superintendent  of  the,  of  amount  neces- 
sary to  carry  into  effect  the  bill  before  Congress  affecting  the 

Young's  River  and  Klaskuiue  River,  Oregon,  reports  upon  snrvey  of. .. 

Z. 

Zuni  Indian  Agency,  estimates  from  the  Secretary  of  tne  Interior  of 
appropriations  for  support  of  Indians  and  pay  of  agent  at  the, 
N.  Mex 
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N.  H.,  30;  examinations  and  surveys,  31. 

Ik  chabgb  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineeiw — 

Newburyport Harbor, Mass.,  32;  Merrimac River,  Mass. ;  Powow River., Mass, .33. ;  Ipswich 
River,  Mass.;  Harbor  of  Refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  34;  Gloucester  Har- 
bor, Mass.,  35;  Manchester  Harbor,  Mass.,  36;  Lynn  Harbor,  Mass.,  Winthrop  Harbor, 
Mass.,  37;  Boston  Harbor,  Mass.,  38;  Hingham  Harbor,  Mass.,  39;  Scituate  Harbor, 
Mass.,  40;  Plymouth  Harbor,  Mass.,  41;  Wellfteet Harbor,  Mass.;  Provincetown  Har- 
bor, Mass.,  42;  removal  of  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tioD,  43;  examinations  and  surveys,  43. 
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Ik  chabge  of  Maj.  W.  R.  Livsbmorb,  Ck>BPS  of  Enginkkes — 

Harbor  of  Refuge  at  Hyannis,  MasB.,  44;  Harbor  of  Refuge  at  Nantucket,  Man.,  Vine- 
yard  Haven  Harbor,  Mass.,  46;  Wareham  Harbor,  Mass.,  46;  New  Bedford  Harbor, 

.  Mass.;  Taunton  River,  Maaa.,  47;  Warren  River,  R.  I.,  48;  Paw  tucket  River,  R. 
I.;  Providence  River  and  Narragansett  Bay,  R.  I.,  49;  Removal  of  Green  Jacket 
Shoal,  Providence  Harbor,  R.  L,  50;  Newport  Harbor,  R.  L,  51;  Harbor  of  Refiige  at 
Block  Island,  R.  I.,  52;  Pawcatuck  River,  R.  I.  and  Conn.,  53;  Harbor  of  Refuge  at 
Stonington,  Conn.,  54;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  55;  examinations  and  surveys,  55. 

In  chabge  of  Lieut.  Col.  D.  C.  Houston,  Cobps  of  Engineees— 

Thames  River,  Conn.,  56;  New  London  Harbor,  Conn.,  Connecticut  River,  Mass.  and 
Conn.,  57;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  59;  Breakwater  at 
New  Haven,  Conn.,  60;  Milford  Harbor,  Conn.,  61;  Housatonic  River,  Conn.,  62; 
Bridgeport  Harbor,  Conn.,  Black  Rock  Harbor,  Conn.,  63;  Norwalk  Harbor,  Conn., 
64;  Five  Mile  River  Harbor,  Conn.,  Stamford  River  Harbor,  Conn.,  65;  Port  Chester 
Harbor,  N.  Y.,  Echo  Harbor,  New  Rochelle,  N.  Y.,  66;  New  Rochelle  Harbor,  N.  Y., 
East  Chester  Creek,  N.  Y.,  67;  Greenport  Harbor,  N.  Y.,  68;  Glen  Cove  Harbor,  N.  Y., 
Flushing  Bay,  N.  Y.,  69;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  70;  examinations  and  surveys,  70. 

In  chabge  of  Lieut.  Col.  G.  L.  Gillespie,  Cobps  of  Engineebs— 

Hudson  River,  N.  Y.,  71;  harbor  of  Saugerties,  N.  Y.,  72;  harbor  of  Rondout,  N.  Y.,  73; 
Harlem  River,  N.  Y.,  74;  removing  obstructions  in  the  East  River  and  at  Hell  Gate, 
N.  Y.,  75;  Newtown  Creek,  N.  Y.,  76;  Buttermilk  Channel,  N.  Y.,  Gowanus  Bay,  N. 
Y.,  78;  New  York  Harbor,  80;  Raritan  Bay,  N.  J.,  81;  removing  sunken  vessels  or 
crskfts  obstructing  or  endangering  navigation,  82;  examinations  and  surveys,  83. 

In  chabge  of  Capt.  Thos.  L.  Casey,  Cobps  of  Engineebs— 

Sheepshead  Bay,  N.  Y,,  83;  Canarsie  Bay,  N.  Y.,  84;  Sumpawanus  Inlet,  N.  Y.,  85;  Ar- 
thur Kill,  N.  Y.  and  N.  J.,  channel  between  Staten  Island  and  New  Jersey,  86;  Pas- 
saic River,  N.  J.,  87;  Elizabeth  River,  N.  J.,  Rah  way  River,  N.  J.,  89;  Raritan  River, 
N.  J.,  90;  South  River,  N.  J.,  Of;  Shrewsbury  River,  N.  J.,  92;  Keyport  Harbor,  N. 
J.,  93;  examinations  and  surreys,  93. 

In  chabge  of  Lieut.  Col.  Henby  M.  Robebt,  Cobps  of  Engineees — 

Delaware  River,  Pa.  and  N.  J.,  94;  Philadelphia  Harbor,  Pa.,  96 :  Schuylkill  River,  Pa., 
97;  ice-harbor  at  Marcus  Hook,  Pa.,  ice- harbor  at  the  head  of  Delaware  Bay,  Del.,  98; 
construction  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  99;  harbor  at  Delavirare 
Breakwater,  Del.,  100;  Mantua  Creek,  N.  J.,  removal  of  wrecks  from  Delaware  Bay 
and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navif^ation. 
United  States  Commission  advisory  to  the  board  of  harbor  commissioners  of  Phila- 
delphia, Pa.,  101;  examinations  and  surveys,  102. 

In  chabge  of  William  F.  Smith,  United  States  Agent,  Majob  of  Enoinbebs, 
U.  S.  Abmy,  betibed — 

Maurice  River,  N.  J.,  102;  Wilmington  Harbor,  Del.,  ice-harbor  at  New  Castle,  Del., 
103;  Duck  Creek,  Del.,  St.  Jones  River,  Del.,  104;  Mispillion  Creek,  Del.,  Brv)adkiln 
River,  Del.,  105;  inland  water-way  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay  at 
or  near  Lewes,  Del.,  106;  Broad  Creek,  Del.,  107;  Susquehanna  River  above  and  be- 
low Havre  de  Grace,  Md.,  108;  Fairlee  Creek,  Md.,  Corsica  Creek,  Md.,  109;  Chop- 
tank  River,  Md.,  harbor  at  Cambridge,  Md.,  110;  Pocomoke  River,  Md.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  111;  examinations  and 
surveys,  112. 

In  chabge  of  Capt.  Thos.  Tuetle,  Cobps  of  Engineebs— 

Patapsco  River  and  channel  to  Baltimore,  Md. ;  James  River,  Va.,  113;  TemoYins sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  115. 

In  chabge  of  Lieut.  G.  J.  Fiebegeb,  Cobps  of  Engineebs— 

^TTI!?fJ*i!^^^''^V°^  }}^  approaches,  Va.,  115;  Approach  to  Norfolk  Harbor  and  the 
-r^J   Sr       ^  (Norfolk)  navy-yard  between  Lambert's  Point  and  Fort  Norlblk   Va. 
\\^\  A*"^™?.''^  ^i;^"'  \";'  i°?»'^/i°gth«n»outhsof  BennettandChuckatuckci^ks; 
bJI'  nT    11^^  ^^'''''-'  ^*"  }^^'^  Currituck  Sound,  Coar^jok  Bay,  and  North  Rivei 
K*12b;'i^'SoLri2r"  "'^'''  "'  "^  obstructing  or  endangering  navi- 
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In  chabos  of  Libut.  Ool.  Pbts&  G.  Hains,  Cobps  of  Enoikekbs— 

Polomae'KiTW  at  Washington,  D.  0.,  121;  raoonstraction  of  the  Aqaednct  Bridge  at 
Georgetown,  D.  C ;  constraction  of  bridge  across  Eastern  Branch  of  the  Potomac 
Biyer,  D.  O.,  123;  examinations,  124. 

Ih  ghasob  of  Mr.  S.  T.  Abxbt,  United  Statbs  Aoknt — 

Pfttozent  Riyer,  Md.,  124;  channel  at  Moant  Vernon,  Ya.,  125;  Breton  Bay,  Leonard- 
town,  Md.;  Nomini  Creek,  ya.,126;  harbor  at  entrance  of  St.  Jerome's  Creek,  Md., 
127;  Rappahannock  River,  Ya.  (including  Urbana  Creek),  128;  Totosky  Riyer,  Ya.; 
Mattaponi  River,  Ya.,  129;  Pamnnky  River,  Ya.,  130;  York  River,  Ya.,  131;  Chicka- 
hominy  River,  Ya.,  Stannton  River,  Ya.,  (from  Pig  River  to  Randolph),  132;  Dan 
River  between  Madison,  N.  C,  and  Danville,  Ya.,  133;  removing  snnken  vessels  or 
eraft  obsbncting  or  endangering  navigation,  134;  examinations  and  snrveys,  134. 

Is  chabob  of  Capt.  W.  H.  Bizby,  Cobps  of  Enginbbbs — 

Roanoke  River,  N.  C,  and  Ya,  135;  Pamlico  and  Tar  Rivers,  N.  C,  136;  Contentnia 
Creek,  N.  C,  Trent  River,  N.  C,  137;  Nease  River,  N.  C,  138;  inland  water-way  be- 
tweoi  New  Berne  and  Beaufort,  N.  C.,  139;  harbor  at  Beaufort,  N.  C,  140;  inland 
water-way  between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound, 
141 :  New  River,  N.  C,  142;  Black  River,  N.  C. ;  Cape  Fear  River  above  Wilmington, 
N.  C.,  143;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  144;  Yadkin  River,  N. 
C,  145;  harbor  at  C^rgetown,  S.  C,  146;  Winyaw  Bay,  S.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  147;  examinations  and  sur- 
veys, 148. 

Ik  chabob  of  Caft.  Fbbdkbic  Y.  Abbot,  Cobps  of  Ekginbebs— 

Charleston  Harbor,  S.  C,  149;  Lumber  River,  N.  C,  Mingo  Creek,  S.  C,  150;  Clark 
Creek,  &  C,  Ashley  River,  S.  C,  161;  Edisto  River,  S.  C,  Salkiehatchie  River,  S.  a, 
152;  Little  PeeDee  River,  S.  C,  Great  Pee  Dee  River,  S.  a,  153;Santee  River,  S.  C, 
154;  Wateree  River,  S.  C,  155;  Congaree  River,  S.  C,  Wappoo  Cut,  S.  C,  156;  Wao- 
camaw  River,  N.  C.  and  S.  C,  157;  examinations  and  surveys,  157. 

Ik  chabob  of  Libut.  O.  M.'Cabteb,  Cobps  op  Engineers — 

Savannah  Harbor  and  River,  Ga.,  158;  Savannah  River,  Ga.,  159;  Savannah  River  above 
Angnsta,  Gra.,  Romley  Marsh,  Ga.,  160;  Altamaha  River,  Ga.,  Oconee  River,  G^, 
161;  Ocmolgee  River,  Ga.,  Brunswick  Harbor,  Ga.,  162;  Jekyl  Creek,  Ga.,  Cumber- 
land Sound,  Ga.  and  Fla.,  163;  examination  and  survey,  164. 

Ik  chabob  of  Capt.  William  M.  Black,  Cobps  of  Enoineees— 

81.  John's  River,  Fla.,  165;  Yolnsia  Bar,  Fla.,  166;  harbor  at  St.  Augustine,  Fla.,  167; 
northwest  entrance.  Key  West  Harbor,  Fla.,  168;  Caloasahatchee  River,  Fla.,  Peace 
River,  Fla.,  169;  Manatee  River,  Fla.,  170;  Tampa  Bay,  Fla.,  171;  Withlacoochee 
River,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  172;  Suwanee  River,  Fla.,  173;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  174;  examinations  and 
surveys,  174. 

Ik  chabob  of  Capt.  Philip  M.  Pbicb.  Cobps  of  Enoineees — 

Apalachicola  River,  Fla.,  Apalachicola  Bay,  Fla.,  175;  La  Grange  Bayou,  Fla.,  176;  Pen- 
sacola Harbor,  Flk,177;  Choctawhatchee  River,  Fla.  and  Ala.,  178;  Escambia  and  Cone- 
cuh rivers,  Fla.  and  Ala.,  179;  Flint  River,  Ga,  Coosa  River,  Ga.  and  Ala.,  180;  Chat- 
tahoochee River,  Ga.  and  AU.,  181;  Tallapoosa  River,  Ala.,  182;  Cahaba  River,  Ala., 
Alabama  River,  Ala ,  183;  removal  of  snnken  vessels  or  craft  obstructing  or  endangering 
navigation,  184;  examinations  and  survey,  184. 

Ik  chaboe  of  Maj.  A.  N.  Dameell,  Cobps  of  Enoineees — 

Mobile  Harbor,  Ala.,  186;  Black  Warrior  River,  Ala,  Warrior  and  Tombigbce  rivers, 
Ala.  and  Miss.,  187;  Noxubee  River,  Miss.,  Pascaeonla  River,  Miss.,  190;  Biloxi  Har- 
'  bor,  Miss.,  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  191;  Pearl  River, 
Miss.,  from  Jackson  to  Carthage,  Pearl  River,  Miss.,  below  Jackson,  192;  examina- 
tions, 193. 

In  chabgb  -of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  Tchefnncte 
River  and  Bogue  Falia,  La.,  194;  Tickfaw  River  and  its  tributaries,  La.,  19.');  Amite 
River,  La.,  Bayou  LaFourche,  La.,  196;  Bayou  Terrebonne,  La.,  197;  Bayou  Plaqueraine, 
La.,  Bayou  Courtableau,  La.,  198;  Calcasieu  River  and  Piiss,  La.,  199;  Sabine  River, 
JjtL  and  Tex.,  Neches  River,  Tex.,  Sabine  Pass,  Tex.,  200;  removing  sunken  vessels 
or  oaft  obstmcting  or  endangering  navigation,  201;  examinations,  202. 
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In  cRAfiGB  OF  Capt.  Dan  C.  Kingman,  Corps  of  Enginkicbs— 
Securiiig  month  of  Bay  on  Plaqaemine,  La.,  from  fartber  caring,  203. 

In  ghabgb  of  Maj.  O.  H.  Ebnst,  Cobps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex. ;  sbip-channel  in  Galveston  Bay,  Tex.,  203;  Trinity 
River,  Tex.,  204;  Baffalo  Bayon,  Tex.,  moutb  of  Brazos,  Tex.,  Pass  Cavallo  Inlet  to 
Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay  np  to  Rockport  and  Corpas  Cbristi,  Tex., 
205;  barbor  at  Brazos  Santiago,  Tex.,  206;  examinations  and  surveys,  206. 
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WESTERN  RIVERa 

In  charge  of  Capt.  J.  H.  Willabd,  Corps  of  ENGiNEEEa— 

Red  River,  La.  and  Ark.,  207;  Cypress  Bayon,  Tex.  and  La.,  208;  Onacbita  and  Black 
Rivers,  Ark.  and  La.,  Ooacbita  River,  Ark.,  above  Camden,  Bayon  D'Arbonne,  La., 
209;  Little  River,  La.,  Bayon  Bartboloroew,  La.  and  Ark.,  210;  Bayon  Bcenf,  La., 
Tensas  River  and  Bayou  Macon,  La.,  211;  bayous  Rondeway  and  Vidal,  La.,  Big 
Black  River,  Miss.,  212;  Yazoo  River,  Miss.,  Tcbala  Lake,  Mias.,  Tallabatcbee  River, 
Miss.,  213;  Steele's  Bayon,  Miss.,  Big  Sunflower  River,  Miss.,  214;  Big  Hatchee  River, 
Tenn.,  Forked  Deer  River,  Tenn.,  215;  water  gauges  on  tbe  Mississippi  River  and  its 
principal  tributaries,  216;  examinations,  216. 

In  charge  of  Capt.  H.  S.  Tabor,  Corps  of  Engineers. — 

Red  River  above  Fulton,  Ark.,  Little  Red  River,  Ark.,  217;  removing  obstructions  in 
Arkansas  River,  Ark.,  218;  Arkansas  River,  Ark.,  219;  Petit  Jean  River,  220;  Fourche 
River,  Ark.,  Wbite  River,  Ark.,  221;  Cacbe  River,  Ark,  222;  Black  River.  Ark.  and 
Mo.,  Black  River,  Mo.,  223;  St  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  224;  Little 
Mver,  Mo.  and  Ark.,  226. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers. — 

Removing  snags  and  wrecks  from  tbe  Mississippi  and  Missouri  Rivera,  225;  Miasissippl 
River  between  tbe  Ohio  and  Illinois  Rivers,  227;  Gasconade  River,  Mo.,  Osage  River, 
Mo.,  229;  examinations  and  surveys,  230. 

In  charge  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers. — 

Mississippi  River  between  the  Des  Moines  Rapids  and  tbe  mouth  of  tbe  Illinois  River, 
230;  examination,  231. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers. — 

Operating  snag-boats  and  dredge-boats  on  tbe  Upper  Mississippi,  231;  Mississippi  River 
from  Minneapolis  to  Des  Moines  Rapids,  232;  Des  Moines  Rapids,  Mississippi  River, 
operating  and  care  of  Des  Moines  Rapids  Canal,  dry-dock  at  Des  Moines  Rapids  Canal, 
233;  harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  234;  examinations,  234. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  op  Engineers — 

Mississippi  River  above  the  Falls  of  St.  Anthony,  Minn.,  234;  Reservoirs  at  bead  waters 
of  the  Mississippi  River,  235;  Chippewa  River,  including  Yellow  Banks,  Wis.,  236; 
St  Croix  River,  Wis.  and  Minn.,  237;  Minnesota  River,  Minn.,  238;  Red  River  of  the 
North,  Minn,  and  Dak.,  239;  surveys  for  reservoirs  at  tbe  sources  of  tbe  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers;  Yellowstone  River,  Mont,  and  Dak.,  240; 
examination,  241. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River,  241;  French  Broad  River,  Tenn.,  243;  Hiawassee  River,  Tenn.,  Clinch 
River,  Tenn.,  244;  Cumberland  River,  Tenn.  and  Ky.,  245;  South  Fork  of  Cumber- 
land River,  Ky.,  Caney  Fork  River,  Tenn.,  247;  examination  and  survey,  248. 

In  charge  of  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers— 

Ohio  River,  248;  operatineand  care  of  Davis  Island  Dam,  Ohio  River,  250;  Monongabela 
River,  W.  Va.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  9,  Monongabela  River 
Allegheny  River,  Pa.,  251;  dam  at  Herr's  Island,  Allegheny  River,  ice-barbor  at 
mouth  of  Muskingum  River,  Ohio,  252;  Muskingum  River,  Ohio,  operating  and  care 
of  the  locks  and  dams  on  the  Muskingum  River,  Ohio,  253;  examinations,  264. 
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II  CHAB01E  OF  If  AJ.  AMOS  SnCKKBY,  CORPS  OF  ENGINIKRa^ 

fUlsof  the  Ohio,  LouisTiUe,  Ky.,  254;  Indiana  Chate,  Falls  of  the  Ohio  River,  255; 
operating  and  care  of  the  Looisnlle  and  Portland  Canal,  Wabash  Riyer,  Ihd.  and  111., 
256;  White  Riyer,  Ind.,  258. 

In  CHAB08  OF  Capt.  Thoskas  Tubtls,  Cobps  of  Engikeebs — 

Great  Kanawha  Riyer,  W.  Ya.,  258;  operating  and  care  of  locks  and  dams  on  the  Great 
Kanawha  River,  W.  Va,  Elk  River,  W.  Va.,  Ganley  River,  W.  Va.,  260;  New 
River,  Va.  and  W.  Va.,  261, 

Is  OHAitoB  OF  Maj.  D.  W.  Lockwood,  Cobps  OF  Enoikbbbs— 

Tradewater  River,  Ky.,  262;  operating  and  keeping  in  repair  locks  and  dams  on  the  Oreen 
and  Barren  rivers,  Ky.,  Kentucky  River,  Ky.,  263;  operating  and  keeping  in  repair 
locks  and  dams  on  the  Kentucky  River,  Ky.,  Licking  River,  Ky.,  from  Farmers  to 
West  Liberty,  264;  Big  Sandy  River,  W.  Va.  and  Ky.,  Gnyandotte  River,  W.  Va., 
265;  Little  Kanawha  River,  W.  Va.,  Bnckhannon  River,  W.  Va.,  266;  examination, 
267. 

LAKE  HARBORS  AND  RIVERS. 

Is  CHARGE  OF  filAJ.   JAHES  B.   QUINIT,   COBPS  OP  ENGIKBEBS— 

Harbor  at  Grand  Marais,  Minn.,  267;  Harbor  at  Agate  Bay,  Minn.,  Harbor  at  Dnlnth, 
Minn.,  26d;  Harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  Harbor  at  Ashland, 
Wis.,  270;  Harbor  at  Ontonagon,  Mich.,  271;  Eagle  Harbor,  Mich.,  Harbor  at  Mar- 
quette, Mich.,  272;  Harbor  of  refuge  at  Grand  Marais,  Mich.,  273;  establishment  and 
maintenance  of  harbor  lines  in  Portage  Lake,  Mich.,  274;  examinations  and  surveys, 
274. 

In  chabob  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Eitoinbers — 

Maniatique  Harbor.  Mich.,  274;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich. 
and  Wis.,  275;  Oconto  Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  276;  Green  Bay  Har- 
bor, Wis.,  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  277;  Ahnapee 
Harbor.  Wis.,  Kewaunee  Harbor,  Wis.,  278;  Two  Rivers  Harbot,  Wis.,  Manitowoc 
Harbor,  Wis.,  279;  Sheboygan  Harbor,  Wis.,  280;  Port  Washington  Harbor,  Wis., 
Harbor  of  Refuge  at  Milwaukee  Bay,  Wis.,  281;  Milwaukee  Harbor,  Wis.,  Racine 
Harbor,  Wis.,  282;  Kenosha  Harbor,  Wis.,  283;  Waukegan  Harbor,  HI.,  Fox  and 
Wisconsin  rivers,  Wis.,  281;  operating  and  caie  of  locks  and  dams  on  the  Fox  River, 
Wi&,  236;  examinations  and  surveys,^  286. 
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Chicago  Harbor,  111.,  287;  Calumet  Harbor,  IlL,  288;  Illinois  River,  111.,  289;  Calumet 
River,  III.  and  Ind.,  290;  location  of  Illinois  and  Mississippi  canal,  292;  examina- 
tions, 293. 

In  chabob  of  Maj.  William  Ludlow,  Corps  op  Engineers — 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  Frankfort  Harbor,  Mich.,  294; 
harbor  of  refuge  at  Portage  Lake,  Mich.,  295;  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  296;  Pent  Water  Harbor,  Mich.,  297;  White  River  Harbor,  Mich., 
298;  Muskegon  Harbor,  Mich.,  299;  Grand  Haven  Harbor,  Micb.,  300;  Black  Lake 
Harbor,  Mich.,  301;  Saugatuck  Harbor,  Miclk,  South  Haven  Harbor,  Mich.,  302; 
St.  Joseph  Harbor,  Mich.,  303;  St.  Joseph  River,  Mich.,  Michigan  City  Harbor,  Ind., 
304;  examinations  and  survey,  306. 

In  charge  op  Col.  O.  M.  Pob,  Corps  of  Engineers — 

St.  Mary's  Falls  Canal  and  River,  Mich.,  307;  operating  and  care  of  St.  Mary's  Falls 
Canal,  Mich.,  Dry-dock  at  St.  BCary's  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St. 
Mary's  River,  Mich.,  308;  Harbor  at  Cheboygan,  Mich,  309;  harbor  at  Thunder  Bay, 
Mich.,  310;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,  311;  harbor  of  refuge 
atSand  Beach.  Lake  Huron,  Mich.,  312;  mouth  of  Black  River,  Mich.,  313;  St.  Clair 
Flats  Canal,  Mich.,  314;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Grosse 
Point  Channel,  Mich.,  315;  Clinton  River,  Mich.,  316;  Detroit  River,  Mich.,  317; 
Houge  River,  Mich.,  318 ;  examinations  and  surveys.  319. 
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IX.CHAKOB  OF  MAJ.  L.  Ck)OPER  OVEBMAN,  GOBPS  OP  ENQIKSERS — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio.  320;  Port  Clinton  Harbor,  Ohio,  San- 
dusky City  Harbor,  Ohio,  322;  Sandosky  River,  Ohio,  323 ;  Hnron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  324;  Black  River  Harbor,  Ohio,  Cleveland  Harbor,  Ohio, 
325;  Fairport  Harbor,  Ohio,  326;  Ashtabula  Harbor,  Ohio,  327;  removing  sunken  ves- 
.  sels  or  craft  obstructing  or  endangering  x^avigation,  328;  examinations,  328. 

In  chabqe  of  Capt.  Fbsdbbigk  A.  Mahak,  Cobps  of  Engikbbbs— 

Erie  Harbor,  Pa.,  328;  preservation  and  protection  of  the  peninsula  of  Presqn'ile,  Erie 
Harbor,  Pa.,  329  ;  Dunkirk  Harbor,  N.  Y.,  Buffalo  Harbor,  N.  Y.,  330;  Tonawanda 
Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  331;  Olcott  Harbor,  N.  Y., 
332;  Oak  Orchard  Harbor,  N.  Y.,  333. 

In  ohabqb  of  Capt.  C.  F.  Palfeey,  Cobps  of  Enginbebs— = 

Charlotte  Harbor,  N.  Y.,  333;  Great  Sodas  Harbor,  N.  Y.,  334;  Little  Sodas  Harbor, 
N.  Y.,  Oswego  Harbor,  N.  Y.,  335;  Sackett's  Harbor,  N.  Y.,  336;  examinations,  337. 

In  ohabob  of  Maj.  Milton  B.  Adams,  Cobps  of  Enginbbbs— 

Ogdensburgh  Harbor,  N.  Y.,  Grass  River  (at  Massena),  K.  Y.,  338;  Breakwater  at 
Rouse's  Point,  Lake  Champlain,  N.  Y.,  339;  channel  between  North  and  South  Hero 
islands,  Lake  Chamnlain,  Vt.,  Breakwater  at  Gordon's  Landing,  Lake  Champlain, 
Vt.,  340;  Plattsburgh  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  341;  Otter  Creek,  Vt, 
Ticonderoga  River,  N.  Y.,  342;  Narrows  at  Uike  Champlain,  N.  Y.  and  Vt.,  343;  ex- 
aminations and  surveys,  343. 

PACIFIC  COAST. 

In  charge  op  Maj.  W.  H.  H.  Benyaubd,  Cobps  of  Enginbebs — 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  344;  Redwood  Harbor,  Cal.,  345;  San  Luis 
Obispo  Harbor,  Cal.,  Wilmington  Harbor,  CaL,  346;  San  Diego  Harbor,  Cal.,  San 
Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  C^rquinez,  and  mouths  of 
Sacramento  and  San  Joaquin  rivers,  Cal.,  347;  examinations,  348. 

In  chabge  of  Maj.  W.  H.  Heubb,  Corps  of  Enginbebs— 

San  Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  348;  Mokelumne  River,  Cal., 
349;  Sacramento  and  Feather  rivers,  Cal.,  350;  Petaluma  Creek,  Cal.,  Humboldt 
Harbor  and  Bay,  Cal.,  351;  examination^*,  352. 

In  chabgb  of  Capt.  Willabd  Young,  Cobps  of  Enginbebs — 

Mouth  of  Coquille  River,  Oregon,  353;  entrance  to  Coos  Bay,  Oregon,  354;  Umpqua 
River.  Oregon,  entrance  to  Yaquina  Bay,  Oregon,  355;  Tillamook  Bay  and  Bar,  Ore- 
gon, 357;  examinations  and  surveys,  357. 

In  chabge  of  Maj.  Thomas  H.  Handbuby,  Cobps  of  Enginbebs — 

Mouth  of  Columbia  River,  Oregon  and  Wash. ,  358;  construction  of  canal  at  the  Cascades, 
Columbia  River,  Oregon,  359;  Chehalis  River,  Wash.,  360;  Skagit,  Steilaquamish, 
Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.^  gauging  waters  of  the  Columbia 
River,  Oregon,  361. 

In  chabge  of  Maj.  W.  A.  Jonbs,  Cobps  of  Enginbebs — 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon,  362;  Willamette  River 
above  Portland,  Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  363; 
Cowlitz  River,  Wash.,  364;  examinations  and  surveys,  364. 
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721;  Greenport  Harbor,  N.  Y.,  725;  Glen  Cove  Harbor,  N,  Y.,  728;  Flushing  Bay, 
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733. 

Examinations.— Port  Pond. Harbor,  Montank,  N.  Y.,  733;  Black  Rock  Harbor,  for 
breakwater  to  Penfield  Reef  and  south  from  Fairweather  Island,  Conn.,  741;  New 
London  Harbor,  Conn.,  744;  Mystic  River,  Conn.,  746;  Port  Jefferson  Inlet,  Long 
Island,  N.  Y.,  751. 

APPENDIX  B. 
REPORT  OP  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements. — Hudson  River,  N.  Y.,  756;  harbor  of  Sangerties,  N.  Y.,  761;  har- 
bor of  Rondout,  N.  Y.,  764;  Harlem  River,  N.  Y.,  767;  removing  obstructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  772;  Newtown  Creek,  N.  Y.,  777;  Buttermilk 
Channel,  N.  Y.,  780;  Gowanus  Bay,  N.  Y.,  784;  New  York  Harbor,  788;  Raritan  Bay, 
N.  J.,  794;  removing  snnken  vessels  or  crafts  obstructing  or  endangering  navigation, 
799. 

Examinations  and  Subvbys.— Tarrytown  Harbor,  N.  Y.,  800;  for  a  ship-channel 
between  Jersey  City  and  Ellis  Island,  801. 

Harbor  Links. — Establishment  of  harbor  lines  of  New  York  Harbor  and  its  adjacent 
waters,  604. 

APPENDIX  P. 

REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERS. 

Ibiprovembnts.— ^heepshead  Bay,  N.  Y.,814;  Canarsie  "^y,  N.  Y.,  816;  Snmpawanos 
Inlet,  N.  Y.,  817;  Arthur  Kill,  N.  Y.  and  N.  J.,  819;  channel  between  Staten  Island 
andN.  J.,821;  Passaic  River,  N.  J.,  824;  Elizabeth  River,  N.  J.,  827;  Rahway  River, 
N.  J.,  828;  Raritan  River,  N.  J.,  829;  South  River,  N.  J.,  834;  Shrewsbury  River,  N. 
J.,  836;  Key  port  Harbor,  N.  J.,  839. 

Examinations  and  Subvsy.— East  Rockaway  Creek,  N.  Y.,  840;  Hackenaack  River, 
N.  J.,  841. 
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PART    IL 
APPKNDIX  G, 

REPORT  OP  IiIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

IVPBOYBatRNTS. — Delaware  River,  Pa.  and  N.  J.,  847;  Philadelphia  Harbor,  Pa.,  863; 
Schuylkill  River,  Pa.,  864;  ice- harbor  at  Marcos  Hook,  Pa.,  866;  ice-harbor  at  the 
head  of  Delaware  Bay,  Del.,  868;  oonstractiou  of  iron  pier  in  Delaware  Bay  near 
Lewes,  Del.,  869;  harbor  at  Delaware  Breakwater,  Del.,  871;  Mantna  Creek,  N.  J., 
673;  removal  of  wrecks  from  Delaware  Bay  and  River,  875;  removing  snuken  vessels 
or  craft  obstmcting  or  endangering  navigation,  875:  United  States  Commission  ad- 
visory to  the  board  of  harbor  commi^ioners  of  Philaaelphia,  Pa.,  876. 

Ex  A  iffiN ATioH.  —Little  Salem  Creek,  N.  J.,  876. 

APPENDIX  H. 

REPORT  OP  WILLIAM  P.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  EN- 

GINEERS,  U.  S.  ARMY,  RETIRED. 

I 

MFBOVSMBKTS. — Manrlce  River,  N.  J.,  880;  Wilmington  Harbor,  Del.,  881;  ice  bar- 
bor  at  New  Castle,  Del.,  883;  Duck  Creek,  Del.,  885;  St.  Jones  River,  Del.,  887;  Mis- 
pillion  Creek,  Del.,  889;  Broadkijn  River,  Del.,  890;  inland  water-way  from  Chinco- 
feeagne  Bay,  Ya.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  892;  Broad  Creek,  Del., 
894;  Sosqnehanna  River  above  and  below  Havre  de  Grace,  Md.,  896;  Fairlee  Creek, 
898;  Corsica  Creek,  Md.,  899;  Choptank  River,  Md.,  900;  harbor  at  Cambridge,  Md., 
902;  Pooomoke  River,  Md.,  904;  removing  sunken  vessels  or  craft  obstrncting  or  en- 
dangering  navigation,  905. 

Examinations. — Prime  Hook  Creek,  Del.,  905;  Still  Pond  Harbor,  Md.,  906;  Mabon 
River,  Del.,  908;  Wetiptin  River,  Md.,  910;  Heath  East  River,  Md.,  911;  Ocooban- 
nock  (Ocoohannock)  River,  Va.,  913;  Nassa^addox  River,  Va.,  915;  Nanticoke  River 
from  Seaford  to  Concord,  Del.,  916;  Warwick  River,  Md.,  918;  La  Trappe  River,  Md., 
920;  Tuckahoe  River,  Md.,  921;  Sassafras  River,  Md.,  924. 

APPENDIX  I. 

REPORT  OF  CAPT.  THOMAS  TURTLE,  CORPS  OF  ENGINEERa 

IMPROVKUBNTS. — Patapsoo  River  and  channel  to  Baltimore,  Md.,  929;  James  River, 
Va.,  934;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
942. 

APPENDIX  J. 

REPORT  OP  LIEUT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

iMFBOYEHEirra.— Harbor  at  Norfolk  and  its  approaches,  Va.,  946;  approach  to  Nor- 
folk Harbor  and  the  United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and 
Fort  Norfolk,  Va.,  949;  Nansemond  River,  Ya.,  inclnding  the  months  of  Bennett  and 
Chnckatnck  Greeks,  950;  Appomattox  River,  Va.,  including  report  of  examination 
and  estimate  of  cost  of  diverting  water  of  river  above  harbor  at  Petersbnrgh  to  old 
North  Channel,  952;  Cnrritnck  Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C, 
961;  removing  sunken  vessels  or  crafl  obstrncting  or  endangering  navigation,  963. 

Examinations. — ^For  cutting  of  Hospital  Point,  Va.,  964;  Chnckatnck  Creek,  Va., 
968;  Bennett  Creek,  Va.,  971;  Hampton-Creek  and  Bar,  Va.,  974. 

Habbob  likbs. — Establishment  of  harbor  lines  of  Norfolk  and  Portsmouth  harbors 
and  vicinity,  Va.,  977. 
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APPENDIX  K, 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OP  ENGINEERS. 

Ihfbovemsnts. — Potomac  Riyer  at  Washington,  D.  C,  983;  leconfltmctlon  of  the 
Aqaedact  Bridge  at  Georgetown,  D.  C,  989;  oonstrnction  of  bridge  across  Eastern 
Branch  of  the  Potomac  River,  D.  C,  990. 

Examinations. — Eastern  Branch  of  the  Potomac  River,  Md.,993;  South  Branch  of 
the  Potomac  River,  W.  Va.,  994;  Great  Cacapon  River, W.  Va.,  995. 

APPENDIX  L. 

REPORT  OF  MR.  S.  T.  ABERT.  UNITED  STATES  AGENT, 

Improvements. — ^Patnxent  River,  Md.,  998;  channel  at  Monnt  Vernon,  Va.,  999; 
Breton  Bay,  Leonardtown,  MdL,  1001;  Nomini  Creek,  Va.,  1003;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  1005;  Rappahannock  River,  Va.  (including  Urbana 
Creek),  1005;  TotuskyRiver,  Va.,1011;  Mattaponi River,  Va.,  1012;  Pamnnky  River, 
Va.,  1013;  York  River,  Va.,  1015;  Chickahominy  River,  Va.,  1018;  Staunton  River, 
Va.  (from  Pig  River  to  Randolph),  1020;  Ban  River  between  Madison,  N.  C.  and 
Danville,  Va.,  1023;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1025. 

Examinations. — Huirs  Creek,  Va.,  1025;  Hunting  Creek  at  its  mouth,  Va.,  1028; 
channel  crossing  the  Potomac  River,  irom  Alexandria,  Va.,  to  the  Maryland  side, 
1029;  Qnantico  Creek,  Va.,  1030;  Ware  River,  Va.,  1034;  Machodac  River,  Va.,  1037. 

APPENDIX  M. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Roanoke  River,  N.  C.  and  Va.,  1040;  Pamlico  and  Tar  Rivers,  N.C., 
1044;  Contentnia  Creek,  N.  C,  1048;  Trent  River,  N.  C,  1052;  Nense  River,  N.  C, 
1056;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C,  1060;  harbor  at  Beau- 
fort, N.  C,  1066;  inland  water-way  between  Beaufort  Harbor  and  New  River,  N.  C, 
through  Bogue  Sound,  1073;  New  River,  N.  C,  1078;  Black  River,  N.  C,  1081;  Cape 
Fear  River  above  Wilmington,  N.  C,  1083;  Cape  Fear  River  at  and  below  Wilmington, 
N.  C,  1089;  Yadkin  River,  N.  C,  1099;  Harlwr  at  Georgetown,  S.C.,  1102;  Win- 
yaw  Bay,  S.  C,  1106;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1116. 

Examinations. — Swift  Creek,  N.  C,  1116;  Ocraooke  Inlet,  N.  C,  1118;  water-way 
between  New  River  and  Swansborough,  N.  C,  1124;  White  Oak  River,  N.  C,  1127; 
Tar  River  from  Tarborongh  to  Rocky  Monnt,  N.  C,  1131;  Cape  Fear  River,  N.  C, 
from  Wilmington  to  the  ocean,  with  an  estimate  of  the  cost  of  its  improvement  with 
a  navigable  channel  20  feet  deep  at  mean  low  water,  1132;  Pasquotank  River  above 
the  mouth  of  Turner's  Cut,  N.C.,  1135;  Mackey'a  Creek,  N.C.,  1137;  Trent  River 
from  Trenton  to  Upper  Quaker  Bridge,  N.  C,  1140. 

APPENDIX  N. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERa 

IMPEOVEMENTS. — Charleston  Harbor,  S.  C,  1144;  Lumber  River,  N.  C,  1158;  Mingo 
Creek,  S.  C,  1161;  Clark  Creek,  S.  C,  1164;  Ashley  River,  S.  C,  1166;  Edisto  River, 
S.  C,  1168;  Salkiehatchie  River,  S.  C,  1171;  Little  Pee  Dee  River,  S.  C,  1175  ;  Great 
Pee  Dee  River,  S.  C,  1179;  Santee  River,  S.  C,  1182;  Wateree  River,  S.  C,  1189;  Con- 
garee  River,  S.  C,  1193;  Wappoo  Cut,  S.  C,  1196;  Waccamaw  River,  N.  C,  and  S.  C, 
119& 

Examinations. — Broad  and  Saluda  rivers  above  Columbia,  S.C.,  1203;  connect  North 
Edisto  and  South  Edisto  rivers  by  St.  Pierre  and  South  Creek,  S.  C,  1208;  Combahee 
River,  S.  C. :  Examine  whether  the  breaking  of  Bull  River  into  Combahee  River  near 
the  head  of  Bull  River  will  iz^ure  the  navigation  of  Combahee  River,  and  report  a 
plan  for  obstructing  said  break  and  the  cost  thereof,  1211;  Socastee  Creek  from  its 
entrance  into  Waccamaw  River  to  the  bridge  at  Socastee,  S.  C,  1214;  Ashepoo  River, 
S.  C,  from  the  Charleston  and  Savannah  Railroad  bridge,  six  miles  down  tlie  river, 
with  view  to  removing  obstructions  and  shoals  caused  by  sunken  vessels,  1216. 
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APPENDIX  O. 
REPORT  OF  LIEUT.    O.  M.  OAKTER,  CORPS  OF  ENGINEERS. 

IiCFSOvmocNTa. — Savannah  Harboi  and  River,  Ga.,  1220:  Savannah  River,  Ga^,  1237; 
Sayannah  River  above  Angnsta,  Ga.,  1241;  Romley  Marsh,  Ga.,  1243;  Altamaha  River, 
Gt.,  1245;  Oconee  River,  Ga.,  1250;  Ocmnlgee  Kiver,  Ga.,  1256;  Brnnswick  Harbor, 
Gft.,  12S3;  Jekyl  Creek,  Ga.,  1270;  Cumberland  Sound,  Ga.  and  Fla.,  1273. 

Examination  akd  Subvsy. — Savannah  River,  as  to  whether  the  damage  to  the  Yer- 
nezobie  Freshet  Bank  in  1887  waa  caused  by  the  work  at  cross-tides,  and  whether  the 
msintenanoe  of  said  bank  is  essential  to  the  success  of  the  work  at  cross-tides,  and 
what  will  be  the  cost  of  so  coustracting  said  bank  as  to  confine  the  water  of  said 
riTsr  to  its  bed,  1282. 

Earboh  liiKSS. — ^Establishment  of  harbor  lines  at  Savannah  Harbor,  Ga.,  1285;  ea- 
tiblishment  of  harbor  lines  at  Brunswick  Harbor,  G^,  1292. 

APPENDIX  P. 

REPORT  OF  CAFT.  WILUAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

lHPR0VS3CSins.~St.  John's  River,  Fla.,  1298;  Volusia  Bar,  Fla.,  1308;  harbor  at  St 
Aagnstine,  Fla.,  1309;  northwest  entrance  Key  West  Harhor,  Fla.,  1324;  Caloosa- 
liatchee  River,  Fla.,  1337;  Pease  River,  Fla.,  1339;  Manatee  River,  Fla.,  1340;  Tampa 
Bay,  Fla.,  1342;  Withlacoochee  River,  Fla.,  1345;  harbor  at  Cedar  Keys,  Fla.,  1347; 
Sawanee  River,  Fla.,  1349;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1352. 

£ZAMiNATiON& — ^Homosassa  River  and  bar  at  its  mouth,  Fla.,  1353;  Crystal  River 
and  bar  at  its  mouth,  Fla.,  1355;  Alafia  River  and  bar  at  its  mouth,  Fla.,  1357;  Ock- 
lawaha  River  from  its  mouth  to  Lake  Griffin,  Fla.,  1360;  St.  Mark's  River  and  bar 
at  its  month,  Fla.,  1364;  the  channel  between  Tampa  Bay  and  OldTTampaBay,  Fla., 
1368. 

APPENDIX  Q. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Ikpsoyembnts. — Apalachicola  River,  Fla.,  Apalachicola  Bay,  Fla.,  1372;  la  Grange 
Bayou,  Fla.,  1375;  Pensacola Harbor,  Fla.,  1376;  Choctawhatchee  River,  Fla.  and  Ala., 
1380;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1384;  Flint  River,  Ga.,  1385; 
Coosa  River,  Ga.  and  Ala.,  1389;  Chattahoochee  River,  Ga.,  and  Ala.,  1393;  Talla- 
poosa River,  Ala.,  1396;  Cahab!>  River,  Ala.,  1398;  Alabama  River,  Ala.,  1400;  re- 
moval of  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1402. 

EXAHIKATIOKS  AND  SuBVEY. — Outer  and  inner  bars  at  Pensacola  Harbor,  Fla.,  1402; 
St  Andrew's  Bay,  Fla.,  1414;  Chipola  River,  Fla.,  from  its  mouth  to  Marianna,  and 
Cbipola  River  from  its  mouth  to  Wewahitchka  and  the  ** cut-off,"  and  "  Lee^s Slough," 
running  from  the  Apalachicola  River  to  the  Chipola  River,  1416;  Flint  River,^  Ga., 
Rock  Reeft  at  Albany  and  above,  1420;  Choctawhatchee  River,  Ala.,  for  low- water 
navigation,  1423. 

APPENDIX  E. 

REPORT  OF  MAJ.  A.  N.  DAMRELL.  CORPS  OF  ENGINEERS. 

IlfPBoyEif£NT8.~Mobile  Harbor,  Ala.,  1428;  Black  Warrior  River,  Ala.,  1433;  War- 
rior apd  Tombigbee  rivers,  Ala.  and  Miss.,  1435;  Noxul>ee  River,  Miss.,  1441;  Pasca- 
goula  River,  Miss.,  1443;  Biloxi  Harbor,  Miss.,  1447;  Pearl  River,  Miss.,  between 
Edinbm^h  and  Carthage,  1450;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1452; 
Pearl  River,  Miss.,  below  Jackson,  1455. 

EXAMINATIONB. — Gulf  Port  Harbor,  Miss.,  with  a  view  to  obtaining  a  20-foot  channel, 
200  feet  wide  to  approach  the  shore  as  near  as  practicable,  1460;  Bluff  Creek,  Miss., 
from  its  mouth  to  the  head  of  navigation,  1461;  Leaf  River,  Miss.,  from  its  mouth  to 
month  of  Bowie  Creek  near  the  New  Orleans  and  Northeastern  Railroad,  1462;  Chick- 
asahay  River,  Miss.,  from  its  month  to  Enterprise,  1463;  Bayou  Chltta  [Bogue  Chitto], 
La.,  1465. 
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APPENDIX  S. 
BEPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
iNSPBcnoir, — ^Improvement  at  the  South  Pass  of  the  Miasiaaippi  RiTer,  1467« 

APPENDIX  T. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

IMPBOYEMENTS.— Tchefdccte  River  and  Bogne  Falia,  La.,  1482;  Tickfiiw  River  and  its 
tributaries,  La.,  1483;  Amite  River,  La.,  1484:  Bajon  LaFonrche,  La.,  1485;  Bayou 
Terrebonne,  La.,  1488;  Bayou  Plaqnemine,  La.,  1490;  Bayoa  Conrtablean,  L&, 
1491;  Calcasiea  River  and  Pass,  La.,  1492;  Sabino  River,  La.  and  Tex.,  1494;  Necbes 
River,  Tex.,  1495;  Sabine  Pass,  Tex.,  1496;  removing  sunken  vessels  or  cnft  ob- 
structing or  endangering  naviication,  1500. 

Examinations. — Bayou  St.  John  from  the  head  of  navigation  to  Lake  Pontchartrain, 
La.,  1500;  Bayou  Terrebonne,  for  continuing  dredging  three  miles  above  Houma, 
La.,  1508;  Bayou  Terrebonne  and  Bayou  Black,  La.,  with  the  view  of  opening  a 
shorter  water-way  between  Mississippi  River  and  Berwick's  Bay,  Tex.  and  Mex., 
1508;  Atchafalaya  River,  La.,  from  BerwidL^s  Bay  to  Gulf  of  Mexico,  to  secure  a 
channel  of  20  feet  depth,  1510;  harbor  at  Baton  Rouge,  La.,  1511;  Bayou  des  Glaises, 
La.,  1512;  Bayou  Manchac,  La.,  1513;  Bayou  Teche,  La.,  with  a  view  to  putting  in 
locks,  1515;  Tangipahoa  River,  La.,  1527;  mouth  and  passes  of  Calcasieu  River,  La., 
1527;  Amite  River,  La.,  1528;  Tchefuncte  River  and  Bogue  Falia,  La.,  1529;  Tiek- 
&w  River,  La.,  1530;  ^youLaFourche,  La.,  from  Donaldsonville  to  the  Gulf,  1531; 
Bayou  Teche,  La.,  from  mouth  to  St.  Martinsville,  1532. 

APPENDIX  U- 

REPORT  OF  CAPT.  DAN.  C.  KINGMAN,  CORPS  OF  ENGINEERa 
Securing  mouth  of  Bayou  Plaqnemine,  La.,  from  further  caving,  1533. 

PART  III. 
APPENDIX  V, 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERa 

Imfboyements. — Entrance  to  Galveston  Harbor,  Tex.,  1535;  ship-channel  in  Galveston 
Bay,  Tex.,  1548;  Trinity  River,  Tex.,  1557;  Bufialo  Bayou,  Tex.,  1559;  mouth  of 
Brazos  River,  Tex.,  1563;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1564;  Aransas 
Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  Tex.,  1564;  harbor  at  Brazos  San- 
tiago, Tex.,  1568. 

EXAMINATIONB.— Rio  Grande  River,  New  Mexico,  from  Embudo  to  El  Paso,  Tex.,  1571; 
for  removal  of  raft  on  Guadaloupe  River,  Tex.,  1577;  mouth  of  Caney  Creek  where 
it  empties  in  Matagorda  Bay,  Tex.,  1580. 

APPElJfDIX  W. 
REPORT  OF  CAPT.  JOSEPH  H.  WILLARD.  CORPS  OF  ENGINEERa 

Impboykments. — ^Red  River,  La.  and  Ark.,  1584;  Cypress  Bayou,  Tex.  and  La.,  1595; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1596;  Ouachita  River,  Ark.,  above  Camden, 
1598;  Bayou  D'Arbonne,  La.,  1599;  Little  River,  La.,  1600;  Bayou  Bartholomew, 
La.  and  Ark.,  1601;  Bayou  Boeuf,  La.,  1603;  Tensas  River  and  Bayou  Macon,  La., 
1605;  Bayous  Rondeway  and  Yidal,  La.,  1606;  Big  Black  River,  Miss.,  1608;  Yazoo 
River,  Miss.,  1609;  TchulaLake,  Miss.,  1612;  Tallahatchee  River,  Miss.,  1613;  Steele's 
Bayou,  Miss.,  1615;  Big  Sunflower  River,  Miss.,  1617;  Big  Hatchee  River,  Tenn., 
1618;  Forked  Deer  River,  Tenn.,  1621;  water-gauges  on  the  Mississippi  River  and  its 
principal  tributaries,  1624. 

Examinations. — Bogue  Phalia,  Miss.,  especially  the  part  known  as  the  Narrovra,  1628; 
Bayou  Dorcheat,  La.,  from  Lake  Bistenau  to  the  Arkansas  line,  1630;  Ouachita  River, 
La.  and  Ark.,  fh>m  its  mouth  to  head  of  navigation,  to  determine  the  advisability 
and  probable  cost  of  its  permanent  improvement  1631, 
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APPENDIX  X. 

ItEPOET  OP  CAPT.  H.  B.  TABEB,  CORPS  OP  ENGINEERa 

IKPB0YEMENT8.— Red  River  above  Fulton,  Ark.,  1639;  Litile  Red  River,  Ark.,  1641; 
removing  obstructions  in  Arkanbas  River,  Ark.,  1643;  Arkansas  River,  Ark.,  1647; 
Petdt  Jean  River,  Ark.,  1652;  Foniche  River,  Ark.,  1654;  White  River,  Ark.,  1655; 
Cache  River,  Ark.,  1659;  Black  River,  Ark.  and  Mo.,  1660;  Black  River,  Mo ,  1662; 
St.  Franda  River,  Ark.,  1664;  -St.  Francis  River,  Mo.,  1666;  Little  River,  Mo.  and 
Axk.,  1668.  ^ 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impbovembktb. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers, 
1671;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1673;  Gasconade  River, 
Mo.,  1703;  Osage  River,  Mo.,  1705. 

ExAMiNATTONS.— Grand  River,  Mo.,  1709;  St  Louis  Harbor,  Mo.,  1711;  Mifisouri 
River  at  Miami,  Mo.,  1713. 

APPENDIX  Z. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

iHPBOYKiiEirr. — Mississippi  River  between  the  Des  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1717. 
Examination.— Clarksville  Harbor,  Mo.,  1722. 

APPENDIX  AA. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OP  ENGINEERS. 

lacpsoYSMSNTS.— 'Operating  snag-boats  and  dredge-boats  on  the  Upper  Mississippi,  1726; 
Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,  1731 ;  Des  Moines  Rapids, 
Mississippi  River,  1767;  operating  and  care  of  Des  Moines  Rapids  Canal,  1772;  dry- 
dock  at  Des  Moines  Rapids  Canal,  1776;  harbors  of  refuge  on  Lake  Pepin,  at  Stoclc- 
holm.  Wis.,  1777. 

Examinations. — Moline  City  Harbor,  111.,  1777;  Mississippi  River,  the  main  slough 
at  Hamilton,  111.,  to  the  end  of  securing  a  good  and  sufficient  steam-boat  landing  at 
that  point,  1781;  Mississippi  River  at  and  near  the  head  of  Beaver  Island  at  Clinton, 
Iowa,  to  determine  what  is  necessary  to  remove  the  sand-bars  there  ibrmed  and  form- 
ing, so  as  to  make  navigable  and  protect  the  entrance  to  the  Western  Channel,  and 
the  channel  itself  that  runs  between  Beaver  Island  and  the  Iowa  shore,  1784. 

APPENDIX  BB. 

REPORT  OF  MAJ.  CHARLES  J.  ALLE  N,  CORPS  OF  ENGINEERa 

IMPROVKMENTS. — Mississippi  River  above  Falls  of  St  Anthony,  Minn.,  1787;  reservoirs  at 
headwaters  of  Mississippi  River,  1791 ;  Chippewa  River,  including  Yellow  Banks,  Wis., 
1794;  St  Croix  River,  Wis.  and  Minn.,  1798;  Minnesota  River,  Minn.,  1803;  Red 
River  of  the  North,  Minn,  and  Dak.,  1806;  surveys  for  reservoirs  at  the  sources  of 
the  Mississippi^  St.  Croix,  Chippewa,  and  Wisconsin  Rivers,  1809;  Yellowstone  River, 
Mont  and  Dak.,  1809. 

Examinations. — loe-harbor  at  or  near  Bismarck,  Dak.,  on  the  Upper  Missouri  River, 
1810. 

APPENDIX  0  0. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORTO  OF  ENGINEERS. 

iMPEOVJMiNTB.— Tennessee  River,  1819;  French  Broad  River,  Tenn.,  1831;  Hia- 
waasoe  River,  Tenn.,  1833;  Clinch  River,  Tenn.,  1835;  Cumberland  River,  Tenn.  and 
Ky.,  1837;  South  Fork  of  Cumberland  River,  Ky.,  1846;  Caney  Fork  River,  Tenn., 
1847. 


Xn  CONTEKTS, 

APPENDIX  D  D. 
REPORT  OP  LIEUT.  COL.  WILLIAM  E.   MERRILL,  CORPS  OP  ENGINEERa 

iMPBOYBBnENxa— Ohio  RtYer,  1851;  operating  and  care  of  Davis  Island  Dam,  Ohio 
River,  1873;  Monongahela  River,  W.  Va.  and  Pa.,  1879;  operating  and  care  of  lock 
and  dam  No.  9,  Monongahela  River,  1882;  Allegheny  River,  Pa.,  1685;  dam  at  Herr's 
Island,  Allegheny  River,  1887;  ioe-harhor  at  month  of  Moskingam  River,  Ohio,  1888; 
Muskingnm  River,  Ohio,  1890;  operating  and  care  of  the  locks  and  damson  the  Mos- 
»  kingam  River,  Ohio,  1892. 

EXAMINATIONS.— Harbor  at  Owenshorongh,  Ky.,  1903;  Monongahela  River  above 
upper  dam,  W.  Va.,  1904;  Cheat  River,  W.  Va.,  1905;  Muskingnm  River,  Ohio,  from 
ZanesYille  to  Dresden,  1909. 

APPENDIX  B  B, 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio,  Louisville,  Ky.,  1913;  Indiana  Chute,  Falls  of 
the  Ohio  River,  1917;  operating  and  care  of  the  Louisville  and  Portland  Canal,  lO'^iO; 
Wabash  River,  Ind.  and  111.,  1928;  White  River,  Ind.,  1937. 

APPENDIX  F  F 

REPORT  OF  CAPT.  THOMAS  TURTLE.  CORPS  OP  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  1941 ;  operating  and  care  of  locks  and 
dams  on  the  Great  Kanawha  River,  W.  Va.,  1954;  Elk  River,  W.  Va.,  1955;  Ganley 
River,  W.  Va.,  1959;  New  River,  Va.  and  W.  Va.,  19G1. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERa 

Improvements. — Trodewater  River,  Ky.,  1964;  operating  and  keeping  in  repair  locks 
and  dams  on  the  Green  and  Barren  rivers,  Ky.,  1965;  Kentucky  River,  Ky.^  1970;  oper- 
ating and  keeping  in  repair  locks  and  damson  the  Kentucky  River,  Ky.,  1975;  Licking 
River,  Ky.,  from  Farmers  to  West  Liberty,  1983;  Big  Sandy  River,  W.  Va.  and  Ky., 
1983;  Guyandotte  River,  W.  Va.,  1986;  Little  Kanawha  River,  W.  Va.,  1987;  Buckhan- 
non  River,  W.  Va.,  1989. 

ExAMTKATroN. — Big  Sandy  River,  Ky.,  from  Catlettsbnrg  to  Pikeville,  on  the  Louisa 
Fork  and  to  the  mouth  of  Pond  Creek  on  Tug  Fork,  1990. 

APPENDIX  H  H, 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERa 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  1996;  Harbor  at  Agate  Bay,  Minn., 
1998;  harbor  at  Duluth,  Minn.,  2000;  harbor  at  Superior  Bay  and  St.  Louie  Bay, 
Wis.,  2010;  harbor  at  Ashland,  Wis.,  2015;  harbor  at  Ontonagon,  Mich.,  2018;  Eagle 
Harbor,  Mich.,  2020;  harbor  at  Marquette,  Mich.,  2021;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  2023. 

Examination. —Black  River,  Lake  Superior,  Mich.,  to  deepen  channel  to  depth  of  16 
feet  and  constracting  a  breakwater,  2026. 

Hakboe  Lines.— Harbor  lines  in  Portage  Lake,  Mich.^  S^OJ}?;  establishment  of  harbor 
lines  at  Marquette,  Mich.,  2027, 
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APPENDIX  I  L 
BEPOBT  OF  IIAJ.  CHABLES  £.  L.  a  DAVIS,  CORPS  OF  ENGINEEBS. 

Imfbovemsntb. — MAiiistiqae  Harbor,  Mich.,  9042;  Cedar  River  Harbor,  Mich.,  2043; 
Menomonee  Harbor,  Midh  and  Wis.,  SM)44;  Ooooto  Harbor,  ^ia.,  2046;  Penaaukee 
Harbor,  Wia.,  Green  Bay  Harbor,  Wis.,  2049;  harbor  of  reixige  at  entrance  of  Stur- 
geon Bay  Canal,  Wia.,  2051;  Ahnapee  Harbor,  Wis.,  2053;  Kewanoee  Harbor,  Wia, 
2055;  Two  Rivers  Harbor,  Wis.,  2058;  Manitowoc  Harbor,  Wis.,  20G0;  Sheboygan 
Harbor,  Wis.,  2063;  Port  Washington  Harbor,  Wis.,  2065;  harbor  of  refbge  at  Mil- 
waukee Bay,  Wis.,  2067;  Milwankee  Harbor,  Wis.,  2072;  Racine  Harbor,  Wis.,  2076; 
Kenosha  Harbor,  Wis.,  2079;  Waakegan  Harbor,  111.,  2081;  Fox  and  Wisconsin  Rivers, 
Wis.,  2065;  operating  and  care  of  locks  and  dams  on  the  Fox  River,  Wis.,  2095. 

ExAirnfATioy& — Centreville  Creek,  Manitowoc  County,  Wis.,  2102;  Kenosha  Harbor, 
Wis.,  forreftige,  2103;  Oconto  Harbor,  Wis.,  channel  16  feet  deep  and  75  feet  wide 
from  piers  to  Int  contour  in  river  at  Spies  Slough,  2106;  Badne  Harbor,  Wis.,  en- 
larging  and  deepening  channel,  2108.  ' 

APPEISTDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  COPPS  OF  ENGINEERa 

Imfbovsments.— Chicago  Harbor,  111.,  2110;  Calumet  Harbor,  HI.,  2116;  Illinois  River, 
m.,  2120;  Calumet  River,  111.  and  Ind.,  2142;  location  of  Illinois  and  Mississippi 
Canal,  2148.  # 

EXA1CINATI0K&— Grand  Calumet  River,  Ind.,  beginning  one-half  mile  east  of  Ham- 
mond and  thence  eastward  to  Lake  Michigan,  2151;  canal- way  connecting  the  waters 
of  Lake  Michigan  with  the  Calumet  River,  beginning  at  a  point  on  the  Calumet  River 
1  mile  east  of  Hammond,  Ind.,  and  running  due  north  to  Berry  Lake  and  thence 
aloni;  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to  Lake  Michigan,  2154; 
Berry  Lake,  Ind.,  forming  a  natural  harbor  of  refuge,  2157;  Grand  Calumet  River, 
HL,  215a 

APPElJf  DIX  K  K. 

REPORT  OF  MAJ.'  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvembnts. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2164;  Frank- 
fort Harbor,  Mich.,  2167;  harbor  of  refuge  at  Portage  J^ke,  Mich.,  2168;  Manistee 
Harbor.  Mich.,  2171;  Ludington  Harbor,  Mich.,  2173;  Pent  Water  Harbor,  Mich., 
2176;  White  River  Harbor,  Mich.,  2179;  Muskegon  Harbor,  Mich.,  2181;  Grand 
Haven  Harbor,  Mich.,  2184;  Black  Lake  Harbor,  Mich.,  2187;  San^^tuck  Harbor, 
Mich.,  2189;  South  Haven  Harbor,  Mich.,  2191;  St.  Joseph  Harbor,  Mich.,  2194;  St. 
Joseph  River,  Mich.,  2196;  Michigan  City  Harbor,  Ind.,  2197. 

EXAMIK ATIOKS. — Saugatuck  Harbor,  Mich.,  to  obtain  channel  of  navigable  width  with 
a  minimum  depth  of  15  feet  and  reconstrncting  piers,  2202;  Grand  River,  Mich.,  from 
Grand  Rapids  to  Lake  Michigan,  for  channel  of  navigable  width,  minimum  depth  of 
10  feet,  2206. 

PART    IV. 

APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Imfbovsmknts. — St.  Mary's  Falls  Canal  and  River,  Mich.,  2210;  operating  and  care  of 
St.  Mary's  Falls  Canal,  Mich.,  2223;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  2237; 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harlwrat  Cheboygan,  Mich.,  2243; 
harbor  at  Thunder  Bay,  Mich.,  2245;  harbor  at  An  Sable,  Mich.,  2247;  Saginaw  River, 
*  Mich.,  2248;  harborof  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2254;  month  of  Black 
River,  Mich.,  2259;  St.  Clair  Flats  Canal,  Mich.,  2260;  operating  and  care  of  St.  Clair 
Flats  Canal,  Mich.,  2263;  Grosse  Point  Channel,  Mich.,  2267;  Clinton  River,  Mich., 
2270;  Detroit  River,  Mich.,  2272;  llouge  River,  Mich.,  2274. 

ENG  89 ^n 


I^Vm  CONTENTS, 

BEPOBT  OF  COL.  O.  li.  POE,  CORPS  OF  ENGINEERS— Continned. 

ExAMiKATioNS  AND  SURVET8.— False  PresqQe  Isle  Harbor,  Lake  Huron,  Mich.,  ibr  a 
harbor  of  refnge,  2276;  Aa  Ores  River,  Mich«,  to  deepen  channel  to  village  of  An  Ores 
to  depth  of  10  feet,  2277;  An  Sable  River  at  An  Sable,  Mich.,  with  view  of  12- foot  chan- 
nel and  breakwater,  2279;  Port  Austin,  Mich.,  for  breakwater,  2280;  Lexinj^ton, 
Mich.,  for  breakwater,  ForestvUle,  Mich.,  for  breakwater,  2281;  Pine  River  at  St. 
Clair  City,  Mich.,  to  deepen  channel  from  month  to  Belknap's  brick- yard  to  depth 
of  16  feet,  2282;  Qnanicassee  River,  Mich.,  to  deepen  channel  from  month  to  village 
of  Sebewaing  to  12  feet;  Port  Sanilac,  Mich.,  for  harbor  of  refnge,  2284;  Algonac,  on 
St  Clair  River,  Mich.,  with  view  of  uniting  north  and  south  channels  between  Clark 
and  Harsems  islands,  2285;  Thunder  Bay  River,  Alpena,  Mich.,  for  16-foot  channel 
ijrom  mouth  to  one  mile  above,  2288;  Black  River,  at  Port  Hnion,  Mich.,  to  deepen 
channel  from  month  to  Grand  Trunk  RaUioad  bridge  to  depth  of  18  feet»  229L 

APPENDIX  M  M. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Xmpbovemsntb. ^Monroe  Harbor,  Mich.,  2295;  Toledo  Harbor,  Ohio,  2298;  Port  Clin- 
ton Harbor,  Ohio,  2305;  Sandusky  City  Harbor,  Ohio,  2308;  Sandusky  River,  Ohio, 
2312;  Huron  Harbor,  Ohio,  2313;  Vermillion  Harbor,  Ohio,  2316;  Black  River  Har- 
bor, Ohio,  2317;  Cleveland  Harbor,  Ohio,  2319;  Fairport  Harbor,  Ohio,  2326;  Ashta- 
bula Harbor,  Ohio,  2329;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2334. 

Examinations. — Cowles  Creek  or  Geneva,  Ohio,  2335;  mouth  of  Chagrin  River  near 
Willonghby,  Ohio,  2336;  Monroe  Harbor,  Mich.,'  to  deepen  channel  to  16  feet^  2338; 
Conneaut  Harbor,  Ohio,  for  deepening  and  widening  channel,  2340. 

APPENDIX  N  U. 

REPORT  OF  CAPT.  FREDERICK  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Impbovsments.— Erie  Harbor, Pa.,  2343:  preservation  and  protection  of  the  Peninsula 
of  Preequ'Ue,  Erie  Harbor,  Pa.,  2353;  Dunkirk  Harbor,  N.  T.,  2356;  Bufiido  Harbor^ 
N.  Y.,  2361;  Tonawanda  Harbor  and  Niagara  River,  N.T.,  2393;  Wilso»  Harbor, 
N.  Y.,  2395;  Olcott  Harbor,  N.  Y.,  2400;  Oak  Orchard  Harbor,  N.  Y,,  2403. 

APPENDIX  O  O. 

REPORT  OF  CAPT.  CARL  F.  PALFREY.  CORPS  OF  ENGINEERS. 

Impbovbments.— Charlotte  Harbor,  N.  Y.,  2407;  Great  Sodus  Harbor,  N.  Y.,  2411;  Lit- 
tle Sodus  Harbor,  N.  Y.,  2415;  Oswego  Harbor.  N.  Y.,  2417;  Sackett's  Harbor,  N.  Y., 
2422. 

Examinations. — Genessee  River,  N.  Y.,  from  a  point  south  of  the  present  harbor  and 
above  the  village  of  Charlotte,  extending  southerly  a  distance  of  about  3,000  feet, 
2424;  channel  connecting  Irondequoit  Bay  with  Lake  Ontario  for  harbor  ot  refuge  at 
Irondequoit  Bay,  N.  Y.,  2425;  harbor  at  Troutberg,  N.  Y.,  2426;  harbor  at  mouth  of 
Salmon  River,  Lake  Ontario,  N.  Y.,  2427;  Black  River,  N.  Y.,  from  Brownville  to  Lake 
Ontario,  2429;  Cape  Vincent  Harbor,  N.  Y.,  to  establish  a  breakwater,  2432;  water- 

>    way  around  Niagara  Falls,  N.  Y.,  2434. 
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APPENDIX  P  P, 

REPORT  OF  MAJ.  MILTON  B.  ADAMS.  CORPS  OF  ENGINEERS. 

IliPBOVBilENTS. — Ogdensburgh  Harbor,  N.  Y.,  2440;  Grass  River  (at  Massena),  N.  Y., 
2442;  Breakwater  at  House's  Point,  Lake  Champlain,  N.  Y.,  2443;  channel  between 
North  and  South  Hero  islands,  Lake  Champlain,  Vt.,  2444;  breakwater  at  Gordon's 
Landing,  Lake  Champlain,  Yt.,  2445  ;  Plattsburgh  Harbor,  N.  Y.,  2447;  Burlington 
Harbor,  Vt.,  2448;  Otter  Creek,  Vt,  2450;  Ticonderoga  River,  N.  Y.,  2451;  Narrows 
at  Lake  Champlain,  N.  Y.  and  Vt,  2452. 
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REPORT  OF  MAJ.  MILTON  B.  ADAM3,  CORPS  OF  ENGINEERS—Continned. 

Examinations  and  Sctbvstb. — ^Lake  George,  N.  Y.,  with  view  of  placing  buoys  and 
improving  channel,  2454;  8  wanton  Harbor,  Vt.,  as  to  what  changes  are  necessary  in 
present  improvement,  2455;  Plattsbnrgh,  N.  Y.,  for  extension  of  300  feet  on  north 
end  of  the  breakwater,  2458;  Salmon  River,  N.  Y.,  from  railroad  bridge  at  Fort  Cov- 
ington to  the  international  line,  2460;  shoals  between  the  Sister  Island  and  the  cross- 
over lieht  in  St  Lawrence  River,  N.  Y.,  2462;  Great  Ghazy  RiTer,  from  its  month  on 
Lake  Champlain  to  Champlain  YiUage,  N.  Y.,  2464. 

APPENDIX  Q  Q. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OP  ENGINEERS. 

Impbovxmsnts.—- Napa  River,  CaL,  2467;  Oakland  Harbor,  Cal.,  2468;  Redwood  Har^ 
bor,  Gal,  2472;  San  Lonis  Obispo  Harbor,  CaL,  2473;  Wilmington  Harbor,  Cal.,  2474; 
San  Diego  Harbor,  CaL,  2474;  San  Francisco  Harbor,  San  Pablo  and  Suisnn  bays, 
Straits  of  Caxqnines  Itnd  months  of  Sacramento  and  San  Joaqnin  rivers,  Cal.,  2478. 

£xaminations. — San  Baenaventniisi  Harbor,  CaL,  2479;  San  Simeon  Bay,  CaL,  2480;  Col- 
orado River  between  Camp  Mojave  and  the  point  where  the  bonndary  line  between 
Nevada  and  Utah  Territory  intersects  said  river,  inolading  the  river  between  Camp 
Hojave  and  £U  Dorado  Cafion,  Ariz.,  2481. 

APPENDIX  B  E, 

REPORT  OF  MAJ.  WILLIAM  H.  HEUER,  CORPS  OP  ENGINEERa 

IMPB0VEMENT& — San  Joaqnin  River,  Stockton  and  Mormon  Slonghs,  CaL,  2484;  Moke- 
Inmne  River,  CaL,  2486;  Sacramento  and  Feather  Rivers,  Cal.,  2486;  Petalnma  Creek, 
CaL,  2488;  Hnmboldt  Harbor  and  Bay,  CaL,  2490. 

EXAHIXATIONS. — ^Eel  River,  Cal.,  entrance  and  inside  bars  to  head  of  navigation,  2493; 
Klamath  River,  CaL,  entrance  and  inside  bars  to  head  of  navigation,  2495;  as  to  the 
necessity  Ibr  the  establishment  and  maintenance  of  pablic  moorings  for  the  protection 
of  shipping  in  the  open  and  exposed  ports  on  the  northern  coasts  of  California  at  Fort 
Rosi^  Fisk's  Mill,  FUth  Rock,  Shelter  Cove,  Trinidad,  eta,  2498. 

APPENDIX  8  8. 

REPORT  OF  CAPT.  WILLARD  YOUNG,  CORPS  OF  ENGINEERS. 

Imfrotemkntb. — Month  of  Coqnille  River,  Oregon,  2503;  entrance  to  Coos  Bay,  Oregon, 
2507;  Umpqna  River,  Oregon,  2511;  entrance  to  Yaqnina  Bay,  Oregon,  2513;  Tilla- 
mook Bay  and  Bar,  Oregon,  2522. 

ExAinirATiONS. — Clackamas  River,  Oregon,  2523;  Tnalatin  River,  Oregon,  2525;  Ump- 
qna River,  Oregon,  between  Scottsbnrgh  and  Hart's  Rapids,  near  Elkton,  2527. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OP  ENGINEERS. 

iBrpBOVKMSKTS. — Month  of  the  Columbia  River,  Oregon  and  Wash.,  2529;  consiraq; 
iion  of  canal  at  the  Cascades,  Colambia  River,  Oregon,  2543;  Chehalis  Kiver,  Wash., 
2559;  Skagit,  Steilaqnamish,  Nootsack,  Snohomish,  and  Snoqaalmie  rivers.  Wash., 
2561;  ganging  waters  of  the  Columbia  River,  Oregon,  2565. 

•  APPENDIX  tJ  U. 

liEPORT  OF  MAJ.  WILLIAM  A.  JONES.  CORPS  OF  ENGINEERS. 

iMPROVEacCSTS. — Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon,  2571; 

Willamette  River  above  Portland,  Oregon,  2576;  Upper  Columblft'and  Snake  rivers, 

Oregon  and  Wash.,  2583;.Cowlit?  HfVer,  Wash.,  2589. 
EXAMIKATION. — ^North  Palouse  River,  Wash.,  2592. 


CONTENTS. 

APPENDIX  V  V. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  CoMSTOGKy  Colonel  of  Eagineers,  and  Bvt.  Brig.  G«n.,  President  Miasl88fp];ii 
River  Commission, 
CUAS.  R.  SuTEB,  Lieat  CoL  of  Engineers,  U.  S.  A., 
B.  M.  Habbod, 
R.  S.  Taylob, 

S.   W.   rBBGUSON,. 

O.  H.  Ebxst,  Major  of  Engineers,  U.  S.  A., 

Commissioners. 
Supplemental  report  of  the  Mississippi  Commission,  2593. 

Annual  Repobt  fob  Fiscal  Yeab  ekdinoi  June  30,  18S9,  2596. 

Appendix  A. — Report  of  the  secretary  of  the  Commission,  2604;  (1)  report  of  As- 
sistant Engineer  Ockerson  on  depths  at  crossings,  Cairo  to  Red  River,  2613;  (2)  Table 
of  extremes  of  high  and  low  water,  Mississippi  River  and  tributaries,  since  1828, 2617; 
(3)  index  to  discharge  observations,  Mississippi  River  and  tributaries,  2632;  (4) 
results  of  discharge  observations,  Carroll  ton,  Plum  Point  Reach,  and  Red  River,  2642; 
(5)  index  to  survey  and  river  regimen  data,  2650;  (6)  reports  on  condition  of  levees  in 
1887  and  1888,  2662. 

Appendix  B. — Report  of  the  secretary  of  the  construction  committee  and  general  serr- 
ice,  2665;  (1)  statistics  of  commerce  and  transportation,  2678. 

Appendix  C, — Report  of  Captain  Leach  upon  operations  in  the  first  district,  2679. 

Appendix  D. — Report  of  Captain  Leach  upon  operations  in  the  second  district,  2689. 

Appendix  E. — Report  of  Captain  Rossell  upon  operations  in  the  third  district,  2699. 

Appendix  F. — Report  of  Captain  King^man  upon  operations  in  the  fourth  district, 2720; 
(1)  improving  harbor  at  New  Orleans,  La.,  2735;  (2)  rectification  of  Red  and  Atcha- 
i'alaya  rivers,  2738. 

APPENDIX  W  W. 
REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Chas.  R.  Sutbb,  Lieut.  CoL  of  Engineers,  U.  S.  A.,  President  Missouri  River  Com* 
mission. 
A.  Mackenzie,  Major  of  Engineers,  U.  8.  A. 
O.  H.  Eenst,  Major  of  Engineers,  U.  S.  A. 
Garland  C.  Broadhead, 
W.  J.  Beoatch, 

Commissioners, 

Surveys  and  observations,  2742;  construction — above  Sioux  City,  atSious  City,  Omaha, 
2743;  Plattsmoath,  Nebraska  City,  Kulo,  St.  Joseph,  Leavenworth,  Atchison,  2744; 
Kansas  City,  Miami,  271.');  money  statement,  2748;  financial  statement,  2750;  re- 
port of  the  secretary,  27.">:j;  report  of  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engi> 
neers,  27()0;  report  of  Mr.  S.  Waters  Fox,  division  engineer,  2765;  report  of  Mr. 
tSamuel  H.  Youuge,  division  engineer,  2785. 

APPENDIX   XX. 

INTERFERENCE    WITH    NAVIGATION     BY    BRIDGES,    CAUSEWAYS,    AND 

OTHER  STRUCTURES. 

Report  of  Capt.  Fiiederic  V.  Ahbot,  Corps  op  Exgineees. 
Lumber  River,  N.  C,  P:disto  River,  S.  C,  2795;  Ashepoo  River,  S.C.,  2798. 

Repobt  of  Capt.  Wm.  H.  Bixby,  Corps  of  Engineers. 
Pamlico  River,  N.  C,  2796. 

Report  of  Lieut.  O.  M.  Carter,  Corps  of  Engineers, 
Larazetto  Creek,  Ga.,  279ft;  Kingsley's  Creek,  Fla...  2797. 


CONTENTS.  ■  XXI 

INTERFERENCES  WITH  NAVIGATION    BY    BRIDGES,    CAUSEWAYS,    AND 

OTHER  STRUCTURES— ContinaecL 

Bepobt  of  Capt.  Wh.  M.  Black,  Cobfs  of  Enginbeks. 
Withlocoochee  River,  Fla.,  2797. 

Rkpobt  of  Caft.  Philip  M.  Pbigb,  Cobps  of  Enoineebs. 
Coosa  RWer,  Ga.  and  Ala.,  Oostenaala  and  Coosawattee  riTera,  Ga.,  2797. 

Bkpobt  of  Maj.  Chas.  J.  Allen,  Cobps  of  Enoineebs. 
St.  Croix  Rirer,  Minn,  and  Wis.,  2798. 

Rbfobt  of  Maj.  Ja&  B.  Quinn,  Cobps  of  Enoineebs.  ' 

Channel  east  of  Rice's  Point,  St.  Lonis  Bay,  Minn,  and  Wis.,  2798;  St  Lonis  River 
Minn.,  2798. 

BspoBT  OF  Caft.  W.  L.  Mabshall,  Cobps  of  Enginxbbs. 
Galnmet  Riyer,  IlL,  2799. 

Bbpobt  of  Maj.  Wm.  Ludlow,  Cobps  of  Enoineebs. 

Qiand  River,  Channel  between  Round  Lake  and  Lake  Michigan,  Black  River,  2800; 
St.  Joseph  River  and  entrance  to  St.  Joseph  Harbor,  2801;  Pawpaw  River,  entrance 
to  or  across  the  inner  harbor  at  Michigan  City,  Ind.,  2802;  Trail  Creek,  Ind.,  2803. 

APPENDIX  Y  Y. 

OCCUPANCY   OP   AND   INJURY  TO  PUBLIC  WORKS    BY   CORPORATIONS 

AND   INDIVIDUALS 2805 

APPENDIX  Z  Z. 

REPORT  OP  COL.  JOHN  M.  WILSON,  U.  S.  ARMY,  LIEUTENANT  COLONEL. 

CORPS  OF  ENGINEERS. 

Ikpbovements. — ^Washington  Aqaedact,  2809;  increasing  the  water  snpply  of  the  citj  of 
Washington,  D.  C,  2817;  water  supply,  D.  C,  2820;  erection  of  fish- ways  at  the  Great 
Falls  of  the  Potomac,  2825. 

APPENDIX  AAA. 
REPORT  OF  COL.  JOHN  M.  WILSON,  U.  S.  A. 

ImfiroTement  and  car^  of  pablic  buildings  and  grounds  in  the  District  of  Columbia,  282T,' 
Washington  Monnment  and  grounds,  2828;  greenhouses  and  nursery,  2832;  Smith- 
sonian Park,  2833;  Henry  (Armory)  and  Seaton  Parks,  2834;  restirrations  north  of 
Pennsylvania  avenue  and  west  of  the  Capitol,  2835;  reservations  east  of  Capitol,  2836; 
reservation  No.  17,  Garfield  Park,  2837;  fountains  and  water  pipes,  2840;  Judiciary 
Square,  2842;  Executive  Mansion,  2843;  telegraph  connecting  the  Capitol  with  the 
Departments  and  Qovemment  Printing  Office,  2845;  estimates,  2849. 

APPENDIX  B  B  B. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

CONSTBUonoK  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National  Park, 
2857. 

APPENDIX  0  0  0. 

THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERa 

lasae  of  published  charts 2865 

ENG  89 JIl 


XXII  CONTENTS. 

APPENDIX  D  D  D. 

REPORT  OF  LIEUT.  COL.  PETER  C.  MAINS,  CORPS  OF  ENGINEERS. 
SxTBYBY  of  road  from  the  Aqueduct  Bridge  to  Mount  Vernon,  Ya 2867 

APPENDIX  E  E  E. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Examination  of  historic  grounds,  locations,  and  military  works  in  the  Maumee  Valley, 
2869;  burial  place  on  Put-in- bay  Island,  2870;  Fort  Industry,  Fort  Miami,  Fort  Meigi^ 
2871;  battlefield  of  Fallen  Timber,  Fort  Defiance,  Fort  Wayne,  Ind.,  2872. 

APPENDIX  F  F  F. 
EXPLORATIONS  AND  SURVEYS  IN  DIVISIONS  AND  DEPARTMENTS. 

BSPOBT  OF  Capt.  William  L.  Marshall,  Corps  of  Ekoineers. 
Explorations  and  surreys  in  the  division  of  the  Missouri 2875 

Report  of  Lieut.  Fayette  W.  Roe,  Third  Infantry. 
Explorations  and  surveys  in  the  Department  of  the  Platte 2877 

Report  of  Lieut.  Leonard  A.  Loverino,  Fourth  Infantry. 
Explorations  and  surveys  in  the  Department  of  the  Columbia 2378 

Report  of  Lieut.  James  E.  Runcie,  First  Artillery. 
Explorations  and  surveys  in  the  division  of  the  Pacific . . 2879 


APPENDIXES 


TO  THB 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITBD   STATES  AEMY. 


(CONTDTUED.) 


f^r' 


APPENDIX  V. 


mPBOYfiMENT   OF  RIVERS  AND  HARBORS  IN  THE   gtATE  OF  TEXAS. 


EKFOBT  or  MAJOR  O.  B,  EBIfST,  CORPS  OF  ENGINEERS.  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  ld89,  h'lTM  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IlfPROYEMENTS. 


1.  Entnmee  to  OaWaston  Harbor,  Texas. 

2.  Shlp-ehamiel  in  Galvestoa  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  BniEslo  Bayon,  Texas. 

6.  Month  of  Braaoa  River,  Texas. 


6.  Pass  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 

7.  Aransas  Pass  and  Bay,  ap  to  Rockport 

and  Corpi's  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiugo,  Texas. 


AXAMIKATIONS. 


9.  Ri'^  Grande  RlTei^  New  Mexicoi  from 

Embndo  to  £i  Paso,  Texas. 
10.  For  lemoTal  of  raft  on  Gnadalonpe 
BiTttT,  Texas. 


11.  Month  of  Caney  Creek,  where  it  emp- 
ties in  Matag  >rda  Bay,  Texas. 


United  States  Engineer  Office, 

OcUvestMy  Tex. J  July  7,  1889. 

Sib:  I  have  the  honor  to  transmit  herewith  the  annaal  reports  for 

the  works  ander  my  charge  for  the  fiscal  year  ending  June  30,  1889. 
•  •  •  •  •  •  • 

Very  respectfollyi  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers. 
The  Chief  of  Enoinebrs,  CT.  S.  A* 


V  1. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

A  plan  of  the  works  designecl  to  improve  this  entrance  is  shown  npon 
the  accompanying  map.  At  the  date  of  niy  last  annual  report  the  work 
of  reoonstmcting  the  old  sonth  jetty  was  in  progress.  Beginning  at  the 
point  B,  the  jett^  had  been  built  np  to  a  height  of  5  feet  above  mean 
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low  tide  to  a  distance  4,550  feet  seikward.  It  had  also  been  connected 
with  the  shore  at  A  by  a  wall  of  ordinary  riprap  1,100  feet  long,  sloping 
gradually  downward  to  the  level  of  the  ground,  which  at  A  was  about 
6  inches  above  mean  low  tide. 

The  work  of  extending  the  jetty  seaward  was  continued  until  July  17, 
when  it  was  suspended  for  want  of  funds.  Additional  funds  having 
been  provided  in  the  river  and  harbor  act  of  August  11, 1888,  work  was 
resumed  October  15, 1888,  under  a  new  contract  dated  October  13, 1888, 
with  A.  M.  Shannon  &  Co.  During  the  3'ear  a  shore  branch  A'  A  8 
464  feet  long  was  constructed  to  connect  the  former  work  with  the  rel- 
atively high  ground  upon  which  Galveston  is  built.  It  wa«  not  entirely 
finished.  The  object  of  this  work  is  twofold,  viz,  to  furnish  a  secure 
anchoring  point  for  the  south  jetty,  and  also  to  improve  the  OalVeston 
Channel.  The  jetty  was  also  extended  seaward  a  distance  of  about  900 
feet  which  was  finished,  and  about  200  feet  more  which  was  not  finished. 
The  trestle  and  railway,  by  means  of  which  the  material  is  carried  to  its 
place,  wns  built  to  a  distance  of  2,175  feet  in  advance  of  the  unfinished 
work.  The  total  length  of  jetty  now  constructed  is  15,200  feet,  of  which 
9,564  feet  is  in  the  shore  branch  and  the  remaining  5,636  feet  is  sea- 
ward of  the  point  B.  Over  much  of  this  distance  it  is  not  entirely  fin- 
ished,  but  it  constitutes  for  most  of  the  distance  quite  an  effective  bar- 
rier to  the  flow  of  water.  The  total  length  of  the  railway  upon  the  crest 
of  the  jetty,  including  that  built  upon  the  trestle  in  advanceof  the  stone- 
work, is  17,375  feet. 

By  the  terms  of  the  contract  it  was  to  have  been  completed  on  or  be- 
fore June  30, 1889,  but  at  that  time  it  was  only  about  two-fifths  done. 
The  time  has  been  extended  to  December  31,  1889,  all  additional  ex- 
pense caused  to  the  United  States  by  the  extension  to  be  deducted 
from  the  sums  due  or  to  become  due  the  contractors.  It  is  expected 
that  a  further  gulfward  extension  of  about  1  mile  will  be  made  under 
this  contract. 

A  resurvey  of  the  entrance  was  made  in  May  and  June,  from  which 
the  accompanying  map  has  been  constructed.  The  contours  of  1888  have 
also  been  placed  upon  the  map,  by  means  of  which  a  comparison  be- 
tween the  surveys  of  1888  and  1889  can  be  made  and  the  changes  noted 
which  have  occurred  during  the  year.  The  effect  of  the  new  work  id 
perceptible.  The  channel  depth  upon  the  outer  bar  is  found  to  be  13^ 
feet,  and  that  upon  theinner  bar  21  feet,  both  at  mean  low  tide,  which 
are  in  both  cases  an  increase  of  6  inches  during  the  year.  The  distance 
across  the  outer  bar  from  24  feet  inside  to  24  feet  outside  has  diminish^ 
from  14,100  feet  to  13,500  feet,  a  difference  of  600  feet,  or  about  4  per 
cent.  The  distance  from  18  feet  inside  to  18  feet  outside  has  diminished 
from  7,180  feet  to  6,340  feet,  a  difference  of  840  feet,  or  nearly  12  per 
cent  There  has  been  no  important  change  in  the  outer  face  of  the 
bar.  There  has  been  some  advance  of  the  30- foot  curve,  but  the  24-fbot 
and  18-foot  curves  are  almost  identical  with  those  of  last  year.  The  old 
mattress  jetty  has  continued  to  deteriorate.  The  average  <lepth  over  the 
outer  5,000  feet  of  it  is  10  feet,  which  is  a  farther  subsidence  of  1.74  feet 
during  the  year.  Nearer  shore  there  has  been  little  or  no  further  sub- 
sidence. 

The  record  of  the  self-registering  gauge  kept  at  the  Government  wharf 
shows  that  the  level  of  mean  low  tide  during  the  past  year  has  been 
about  5  inches  higher  than  the  level  fixed  for  that  plane  in  1872,  which 
level  has  been  used  in  all  ofBcial  reports.  Consequently  the  depth  avail- 
able for  vessels  crossing  the  bar  hns  been  5  inches  greater  than  the 
depth  referred  to  in  the  old  plane  of  reference.     (Tpon  this  basis  the 


,7 


■  0 

/ 


I 


i 


APPENDIX   V— EEPORT   OF   IfAJOR   ERNST.  1537 

depth  at  mean  low  tide  is  now  13  feet  8  inches  instead  of  13  feQt  3  inchea 
as  herein  reported.  The  use  of  the  old  plane  is  continned,  however,  be- 
eanse  further  observation  is  reqaire<l  to  demonstrate  that  the  last  year 
is  not  an  exoeptional  one,  and  also  to  avoid  confusion  in  making  opm,- 
parisons. 

The  work  was  under  the  immediate  supervision  of  Mr.  H.  O.  Bipley, 
assistant  €n^neer.  His  report,  to  which  attention  is  invited  for  details, 
is  hereto  appended.' 

The  tidal  observations  in  Oalveston  Bay,  inaagurated  last  year,  have 
been  continued.  They  havedeveloped  many  interesting  facts,  and  among 
others  the  necessity  of  placing  additional  gauges  at  points  intermediate 
to  those  heretofore  occupied.  It  is  proposed  to  continue  the  record  at 
all  the  places  reported  last  year  as  occupied,  and  to  place  additional 
gauges,  one  on  the  north  side  of  Kedfish  Bar,  one  on  the  south  side, 
and  one  at  Hanna's  Beef.  These  observations  have  been  under  the  im- 
niediate  supervision  of  Lieutenant  Langfitt.  His  progress  report,  to 
which  attention  is  invited  for  a  discussion  of  the  information  thus  far 
collected,  is  hereto  appended. 

The  amount  recommended  for  appropriation  for  the  fiscal  year  ending 
Jane  30, 1891,  is  $2,>^0,000,  of  which  $850,000  is  the  amonnt  required 
to  finish  the  south  jetty  to  the  crest  of  the  bar,  and  $1,500,000  to  build 
the  north  jetty  to  the  same  distance. 

The  original  estimated  cost  of  this  work  as  revised  in  1886,  is $8, 478, 000. 00 

The  aggregate  amount  appropriated  to  July  1, 1889.  is '2, 278, 000. 00 

The  amount  expended,  including  outstanding  liabilities,  is 1,967, 176.27 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  subscribed 
by  the  city  of  Oalveston  in  1883. 

The  work  is  located  in  the  collection  distriotof  Galveston.  The  nearest  light-houses 
are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

The  amonnt  of  revenue  collected  at  the  Port  of  Galveston  for  the  fiscal  year  ending 
Joue  ?0,  1889,  was  $15:^  040. 51. 

Money  statement. 

July  1,1889,  amonnt  available $2,871.13 

Amoont  appropriated  by  act  of  August  11,1888 500,000.00 


502, 871. 13 

July  1, 1889.  amount  expended  during  fiscal  year^  exclusive 

of  liabilities  outstanding  July  1,1888 |183,310.96 

July  1,1889,  outstanding  liabilities 8,73H.44 

July  1, 1889,  amount  covered  by  existing  contracts 272, 060. 27 

464, 107. 67 


July  1, 1889,  baUnce  available 38,763.46 


(Amount  (estimated)  required  for  completion  of  existing  project 6,200,000.00 
Amonnt  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 
1891 2,350,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Abstract  of  propotaU  for  building  a  jetty  at  the  entrance  io  Galineeion  Harbor ^  Texas,  ra- 
oeived  in  reeponee  to  advertisement  dated  A%igust  21, 18^,  and  opened  September  20, 1888, 
by  Maj.  0.  H.  Emst^  Corps  p/  EngineerSf  at  Oalvestan,  Tex, 


Blocks 

Bloeks 

Ko. 

"Smme  and  addreaa  of 
liidder. 

Riprap, 
105,000  cu- 
bic yards. 

stone  1  to 

2  ton  each, 

8,000  cnbio 

yards. 

stone  2  to  8 

ton  each, 

23,000  Gubio 

yards. 

Railway,  • 
13,600  linear 
feet. 

Rails,  6.000 
linear  feet. 

Amoont 

Pt,eu.vd,* 

Fr.  eu.  yd. 

lV.0tt.yil. 

Pr./L 

JV.A 

A.  H.  Sbannon  ft  Co., 

GalTMton,  Tex 

12.  OB 

$i.ao 

$4.80 

$3.26 

$L00 

$102,475 

G.  W.  Burkett,  Palea- 
tino,aDdT.C.Strib- 

ling,  Brenham,  Tex.. 

9.00 

'     4.40 

4.60 

8.80 

.80 

408,520 

Louisiana  Jetty  and 

Ligliting  CoiDpany, 
New  Orleans,  La  — 

2.66 

4.88 

4.83 

3.10 

.70 

448ve60 

^   4 

Kioker,    Lee    A  Co., 

Qalreston,  Tex 

Samnel  W.  Swift»  Gal- 

2.00 

8.48 

4.12 

*80.87 

•7.81 

807,034 

veston.  Tex 

2.21 

8.86 

4.26 

&60 

LOO 

414, 750 

•After  bids  were  opened  Messrs.  Ricker,  Lee  ft  C6.  stated  that  their  flgnres  for  railwi^  and  mils 
were  derical  ecrors,  Mid  should  have  read  $3.00  per  foot  for  railway  and  73  oents  per  foot  tat  rails. 

No.  1,  lowMt;  aooeptance  rooommended. 


RBTORT  or  wutar  uolutexakt  wiluam  c.  lanofitt,  corps  of  bnginbkrs. 

Unitbd  States  ENomESR  Office, 

Galveston,  Tax.,  July  I,  1689. 

Sib:  I  have  the  honor  to  anhmit  the  following  progress  report  on  the  subject  of  the 
tides  and  tidal  records  of  Galveston  Bay. 

I  was  placed  in  charge  of  these  records  abont  the  middle  of  October,  1888.  At  this 
time  the  plotted  records  were  abont  four  months  behind  the  rolls  as  taken  firom  the 
tide  gauges.  After  familiarizing  myself  with  the  mode  of  plotting  and  the  necessary 
data,  my  first  efforts  were  directed  to  bringing  them  up  to  date. 

Otner  duties  have  interrupted  the  plotting  and  study  of  the  records,  among  which 
may  be  mentioned  the  survey  and  examination  of  the  bank  of  the  Rio  Grande  Kiver 
in  the  vicinity  of  Fort  Brown,  Tex.,  in  November  and  December,  1888,  and  the 
survey  of  Galveston  Harbor  and  Entrance  in  May  and  June,  1889.  There  was  also  a 
delay  of  a  month  in  the  arrival  of  the  lithograph  sheets  upon  which  the  records  are 
reduced  during  which  no  plotting  could  be  done. 

All  of  the  gauges  have  been  visited  by  me  at  least  once  and  some  of  them  oftener. 
I  regard  it  as  very  desirable  that  they  should  be  visited  at  least  once  every  month, 
and  oftener,  if  practicable,  to  insure  that  they  are  working  properly,  and  that  the 
clocks  are  set  correctly.  Hence  it  is  to  be  regretted  that  some  means  of  comninnica- 
tion  with  the  distant  gauges  is  not  in  x>088e8sion  of  this  office. 

Owing  to  the  experience  gained  during  the  preceding  year,  the  records  as  a  whole 
have  been  more  satisfactory.  The  defect  in  the  "fixed  pencil  holder,"  mentioned  by 
Lieutenant  Zinu  in  his  report  of  last  year,  has  been  corrected  by  the  substitution  of 
a  new  one  on  each  gauge.  They  are  so  constructed  that  by  placing  small  weights  on 
them  any  desired  constant  pressure  of  the  pencil  on  the  paper  can  be  obtained.  A 
little  care  thus  gives  a  uniform  distinct  line. 

The  manner  of  plotting  the  records  has  been  described  in  the  report  of  Lieutenant 
Zinn  mentioned  above. 

About  the  middle  of  October,  1888,  finding  that  the  gauge  at  the  Government 
wharf  was  not  working  properly,  I  had  the  float  tube,  which  was  of  cast-iron  4 
inches  iii  diameter,  raised.  It  was  found  to  be  so  badly  eaten  by  galvanic  action'  as 
to  be  unfit  for  further  use,  and  I  decided  to  replace  it  by  a  wooden  coppered  tube  of 
about  6  inches  by  6  inches  inside  dimensions,  which  were  suited  to  another  larger 
float  then  on  hand,  the  increase  in  diameter  being  advantageous.  The  float  was 
Attached  to  a  brass  ribbon  which  wound  or  unwound  from  the  slotted  rim  of  a  wheel. 
It  18  evident  that  as  the  ribbon  wound  or  unwound  thediameterof  the  wheel  chanired* 
thus  giving  a  constantly  changing  scale  of  heights,  not  Indicated  in  any  manner  on 
the  paper  roll.  Hence  if  these  were  plotted  on  the  uniform  scale  of  one-half  inch  to 
the  foot  an  error  would  be  introduced.  Upon  investigation  this  error  was  fonnd  to  be 
awqt  8  per  pent,  ^f  the  total  height,  that  is,  in  t^  tid^  of,  say, 5  feet  rise  the  plotted 
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leeord  would  show  onW  4.6  feet.  As  tbere  was  in  the  office  another  instrnment  of  a 
scale  of  1  inch  to  the  root,  and  without  this  defect,  it  was  placed  in  order  and  then 
set  np  in  place  of  the  old  one. 

The  gangee  now  in  use  are  all  of  the  same  scale  of  1  inch  to  Ihe  foot  and  honr,  ex- 
cept the  bar  gange,  whose  scale  is  one-tenth  of  a  foot  to  a  foot  rise. 

The  bar  gauge  until  September,  1888,  had  a  pendnlnm  clock.  The  clock  was  fre- 
qnently  stoppM.  by  yibrations  of  the  tide-gauge  building,  this  cansiog  much  loss  of 
record.  During  September  the  elook  was  removed  and  altered  to  a  spring-balance 
one,  under  the  direction  of  Mr.  H.  C.  Ripley,  assistant  engineer.  The  gauge  was  not 
pat  in  working  order  again  until  early  in  February,  1889,  since  which  time  a  great 
unproToment  has  been  uiown  and  ranch  good  tidal  record  obtained. 

In  plotting  these  records  it  became  desirable  to  see  whether  the  sero  of  thestaff 
gauge  had  not  changed  its  position.  A  comparison  with  the  Government  Whu^ 
record,  made  in  the  usual  manner,  showed  that  the  sero  line  of  all  records  plotted  dur- 
ing 1888  should  be  lowered  n|ne  one-hnndredths  of  a  foot. 

This  method  of  deducing  tbie  reading  of  the  sero  of  one  gauge  at  mean  low  tide  of 
another  is  not  satisfaetory  when  the  gauges  are  so  far  apart.  As  it  is  proposed  dur- 
ioff  the  ensuing  year  to  oonnect  all  the  gauges  by  a  line  of  precise  levels,  this  fact 
will  then  be  obtained  independently  of  such  comparisons  and  enable  all  observations 
to  be  reduced  to  the  plane  of  mean  low  tide  of  any  desired  location. 

The  records  so  far  accumulated  are  of  insufficient  extent  for  a  proper  determination 
of  the  tidal  movements.  There  are  especially  lacking  observations  on  the  velocities 
snd  directions  of  the  tidal  currents  at  the  entrance  and  throughout  the  bay.  The 
gauge  on  the  bar  has  an  apparatus  attached,  designed  by  Mr.  Ripley,  assistant  engi- 
neer, intended  to  show  the  direction  and  velocities  of  the  currents  at  that  point.  It 
is  hoped  that  when  the  records  from  it  are  satisfactory  and  sufficiently  extended 
some  light  may  be  thrown  upon  this  subject. 

I  have  devoted  some  time  to  the  study  of  the  records,  the  results  of  which  are  given 
below.  The  lecord  for  the  bar  gauge  extends  from  April,  1888,  to  September,  1888, 
and  is  much  broken.  For  the  other  gauj^es  the  records  extend  from  May,  1887,  to 
December  31,  1888,  but  they  are  also  very  incomplete.  It  may  be  well  to  state  that 
during  the  three  or  four  days  when  the  moon  nas  her  greatest  declination  there  is 
developed  but  one  tide  per  day ;  for  the  same  length  of  time  near  the  nodes  there  are 
developed  two  tides  of  much  smaller  fluctuation.  These  are  called,  respectively,  the 
great  declination  and  small  declination  tides.  The  tides  connecting  these  I  have 
called  the  intermediate  declination  tides. 

In  the  following  table  is  given  the  reference  of  the  plane  of  mean  low  tide  at  each 
gauge  to  the  plane  of  mean  low  tide  to  Galveston,  as  previously  determined;  also  the 
rise  and  fall  of  the  fide  at  the  gaages,  for  the  tides  of  the  moon's  greatest  declioa- 
ikm,  least  declination,  the  intermediate  tides,  and  mean  of  all  tides : 

Table  L—Biee  and  fall  of  tide. 


Location  of  ganger 

Plane  of  H. 
L.  T.  above 
eatablisbed 
pUne  of  M. 
L.T.  at  Gov- 
ernment 
Wharf. 

G.D.T. 

S.  D.  T. 

I.  D,  T. 

M.  T. 

BW 

+0.205 

+0.42 

+0.28 

+0.58 

+0.52 

Feet. 
2.37 
1.63 
1.34 
0.82 
0.77 

Feet. 
1.10 
0.63 
0.70 
0.45 
a  45 

Feet. 
1.67 
1.206 
1.11 
0.60 
0.71 

Feet. 
1.60 

CovsrBineot  Wbarf.. 

1.034 

iWloTer 

1.04 

IforgM's  Point 

0.61 

AOQBd  Point 

0.65 

The  above  table  presents  Hoveral  facts  of  peculiar  interest.  The  first  is  the  appar- 
ent elevation  of  the  plane  of  mean  low  tide  at  Government  Wharf.  This  amount 
(0'-42)  is  far  beyond  the  limits  of  any  error  that  may  have  been  made  in  determining 
{(•  The  plotted  records  and  the  rolls  as  they  came/rom  the  gauges  have  been  exam- 
ined, but  no  error  found  in  them.  An  examination  of  the  wind  record  during  the 
P^od  of  high  low  waters  may  throw  some  light  on  the  subject.  A  redetermination 
pf  the  zero  of  thestaff  gauge  of  the  Gk>vemment  Wharf,  compareil  to  the  13.  M.  on  the 
Heiidley  building,  was  made,  but  it  was  found  to  be  practically  nncbangod.  This 
^nch-uiark  reaifs  6.879  above  the  M.  L.  iide  as  established  from  the  observiitiou  of 
18^i-'73. 

The  second  is  the  fact  that  the  plane  of  mean  low  tide  at  Rollover  is,  for  the  period 
>inhraced,0'.14  Iowm-  than  the  plane  of  mean  low  tide  at  Galveston,  and  that  the 
mean  fluctuation  at  that  point  is  slightly  greater  than  &t  Government  WUart.    6^^VL• 
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oyer  10,  approximately,  30  miles  from  the  bar  gauge  at  the  bottom  of  a  shallow  bay 
obstmcted  by  a  reef  across  its  entrance,  while  Government  Wharf  is  only  6^  miles. 
These  results  were  therefore  entirely  unexpected.  The  shape  of  East  Bay,  in  which 
Rollover  is  situated,  may  possibly  affect  the  fluctuation,  as  it  is  of  funnel  shape. 

It  will  be  noticed  also  that  at  all  of  the  gauges  the  plane  of  mean  low  tide  is  above 
that  assumed  at  Galveston.  The  amount  at  the  bar  (0'.29)may  perhaps  be  partiidly 
accounted  for  by  the  imperfect  comparison  of  the  gauges.  The  amount  of  the  eleva- 
tion at  Round  Point,  and  at  Morgau^s  Point,  is  larger  than  expected.  Whether  in  the 
future  the  plane  of  mean  low  tide  at  Government  Wharf  will  fall  to  what  it  has  here- 
tofore been  assumed,  and  whether  also  the  planes  at  the  other  places  will  be  lowered 
proportionally,  can  only  be  determined  by  future  observations. 

A  partial  determination  of  the  delay  in  time  of  high  and  low  water  referred  to  the 
bar  gauge,  is  given  in  the  following  table,  together  with  their  approximate  distance 
from  that  point : 

Table  U. — Delay  in  high  and  low  water  from  the  bar  gauge. 


Location  of  gauge 


GoT«ninient  wharf, 

Rollorer < 

Horgan's  Point . . . . 
Bound  Point 


Diatanoe 
from  bar. 


e.25 

30. 

80.75 

85.60 


Delay  In  hours. 


High 
water. 


1.48 
4.8 
7.1 
7.9 


Lew 

water. 


L49 

5.6 
C.8 
«w8 


The  amounts  of  these  delays  in  the  cases  of  the  last  three  gauges  has  raised  the 
question  whether  the  upper  bay  above  Red  Fish  Bar,  and  East  Bay  back  of  Hannah's 
Reef,  added  materially  to  the  effective  tidal  flo  w  back  and  forth  over  the  bar.  The  solu- 
tion of  this  question  is  important,  and  to  help  determine  it  three  new  gauges  have 
been  orderea,  one  of  which  will  probably  be  placed  near  to  and  above  Red  Fish  Bar. 
A  second  will  be  placed  near  to  and  below  the  same  bar,  while  the  third  will  be  placed 
near  to  Hannah's  Reef.  These  gauges  have  been  received  and  artf  in  operation  on 
the  Government  Wharf  for  the  purpose  of  testing  and  adjusting  them  before  putting 
them  up  in  their  permanent  place.  The  records  of  these  gauges,  it  is  thunght,  wiU 
throw  much  light  qn  this  question  and  the  one  at  Hannah's  Reef  may  help  to  explain 
the  unexpectedly  large  fluctuation  at  Rollover.  It  may  be  of  interest  to  state  in  this 
connection  that  during  a  "norther"  on  January  28,  1889,  the  tide  Just  above  Red 
Fish  Bar  at  the  light-house  read  1.3  feet,  and  atHalfmoon  light-house  the  same  tide' 
read  3.1  feet  below  mean  low  tide,  both  being  at  their  lowest.  Red  Fish  Bar  is  17 
miles  from  bar^ange,  while  Halfmoon  light-house  is  10.  These  figures  were  obtained 
from  Mr.  Hart  wick,  United  States  assistant  engineer  in  charge  of  the  Ship  Chxuiuel 
Improvement.    This  same  tide  read  at — 

Government  Wharf,  3.65  below  mean  low  tide. 

Rollover,  0.80  below  mean  low  tide. 

Morgan's  Point,  0.65  below  mean  low  tide. 

Round  Point,  0.80  below  mean  low  tide. 

The  above  facts  illustrate  the  great  obstrnctinns  caused  by  Red  Fish  Bar  and  Han- 
nah's Reef  to  the  tidal  flow.  ' 

In  the  following  table  are  given  the  average  values  of  the  following  quantities  for 
the  Government  Wharf  and  bar  gauges  deduced  from  the  same  records  as  Table  I, 
viz:  The  mean  fluctuation,  the  time  to  rise  .5  of  a  foot,  the  time  to  high  water,  the 
time  to  fall  .5  of  a  foot,  time  to  low  water,  for  the  tides  when  the  moon's  declination 
is  greatest  and  least,  and  for  the  intermediate  tides  and  the  mean  of  all  tides: 

Table  III, 


G.D.T. 
8.D.T. 
I.  D.  T  . 
M.T... 


•• a •• »m m t 


• ••••«••< 


At  bar. 


Mean 

rise  and 

fall. 


2.37 
1.19 
1.67 
L60 


Rise  to 
.5  foot. 


Houn. 
2.2 
2.4 
2.5 
2.4* 


Kifleto 

hlfih 

water. 


Hour*. 
7.9 
5.7 
6.4 
0.4 


Faflto 
.6  foot 


Uourg. 
4.1 
2  7 
3.3 
3.3 


FaUto 
low  wa- 
ter. 


Hnurt. 

16.6 

5.9 

9.4 

9.44 


At  GoreniineDt  wharf. 


Mean 

rieeand 

ffJL 


1.53 
0.63 
1.206 
1.034 


Rise  to 
.5  foot. 


Hour*. 
2.98 
».91 
3.31 
a  44 


Rise  CO 

hiRh 

water. 


Houn, 
a  18 
h.  93 
7.U0 
7.30 


Fan  to 
.6  foot 


Hourt. 
9.31 
4.17 
9.68 
7.53 


Fan  to 
low  wa- 
ter. 


Hour*. 

10.62 

6.30 

16.  JM 

1L70 
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The  quantities  given  in  the  third  and  fifth  columns  inblude  the  time  at«tand  or 
•lack.  In  a  great  majority  of  oases  this  is  small,  especially  on  t^e  bar,  and  can  not 
be  evaluated  with  accuracy  from  the  plotted  records. 

In  this  table  there  will  be  noticed  a  great  disparity  between  the  time  it  takes  the 
tide  to  rise  .5  of  a  foot  and  that  taken  to  fsM  the  same  amount.  While  this  ratio 
might  be  slightly  reduced  by  the  determination  of  the  high  and  low  water  stands,  it 
wonld  still  remain  very  large.  This,  I  think,  arises  from  the  fact  that  the  water  on 
the  bar  rises  very  rapidly  to  its  highest  point  and  then  begins  to  fall,  not  from  an 
ebb  current  but  from  the  water  flowing  up  the  bay,  the  ebb  current  not  setting  up 
antil  the  tide  has  fallen  very  considerably.  An  examination  of  snob  current  observa- 
tiona  as  has  been  obtained  from  the  bar  gauge  confirms  these  conclusions. 

It  will'be  further  noticed  that  the  mean  of  all  the  tides  on  the  bar  gives  a.much 
shorter  tide  than  at  Government  Wharf.  This  arises  from  the  fact  that  on  tile  bar 
there  is  developed  a  second  tide  during  the  transition  from  the  single  great  declina- 
tion tide  to  the  two  small  declinatiou  tides  before  this  is  done  at  the  Qovernment 
Wharf.    This  peculiarity  is  also  noticed  at  BoUover. 

It  has  been  assumed  (Report  of  Board  of  Engineers  of  January  21,  1886,  on  Galves- 
ton Entrance,  Report  of  Chief  of  Engineers  for  1886,  II,  p.  1301)  that,  because  at 
Bolivar  the  tides  rise  to  high  water  lu  8.9  hours  and  only  fall  .5  foot  in  9.2  hours 
(the  table  above  for  Government  Wharf  gives  8.18  and  9.31  hours,  respectively;  that 
the  great  declination  tides  in  the  interior  will  be  increased  lu  the  same  or  greater 
ratio  over  the  mean  tide.  The  following  are  these  ratios  deduced  from  the  above 
tables: 

Tablk  IV.— JSifs  of  great  deeUnaHan  Ude  divided  5y  ms  of  mean  Hde. 

• 

GoTemment  Wharf 1.478  |  Morgan's  Point 1.344 

Rollover 1.288  |  Round  Point 1.183 

Now,  if  we  take  the  ratio  of  the  mean  tides  to  the  small  declination  tides  for  the 
same  points  we  get  the  following  results :  v 

Tarlb  y,Sise  of  email  deolination  tide  divided  by  rise  of  mean  tide. 


Government  Wharf 609 

Rollover -. 759 


Morgan's  Point 737 

Round  Point 692 


A  consideration  of  these  two  tables  shows  that  the  great  declination  tides  are  not 
inereased  in  tbe  same  ratio  above  the  mean  tide  as  we  go  up  the  bay,  but  that  this 
ratio  apparently  approaches  unity  by  a  decreasing  series ;  further,  the  small  declina- 
tion tides  show  a  smaller  proportionate  decrease  as  we  go  up  tbe  bay,  the  ratios  in- 
emasing  towards  unity.  In  other  words,  the  great  declination  tides  sufier  a  greater 
jed notion  proportionately  than  the  smaller  ones. 

This  result  seems  confirmed  by  the  fact  that  the  delay  in  high  water  is  greater 
daring  great  declination  tides  than  it  is  duriup^  small  declination  tides,  as  shown  by 
the  following  table,  bar  time  of  high  water  being  taken  as  the  origin : 

Tablx  vi. 


Location. 

Delay  low  water. 

Delay  high  water. 

G.D.T. 

8.D.T. 

O.D.T. 

8.D.T. 

Cl«mniinmi  Wharf  .....■•.....>■.■•....•■••■■.•>.•■.•.•**-- 

Houn. 

I.e 

0.3 

e.6 

7.0 

Houn, 
L4 
5.4 

e.0 
e.s 

Houn, 
1.5 
5.0 
8.8 
9.2 

Hour*. 
1.4 

ItoUovAr  .................... •.•■.■•••••••>.■..•..•>-...•... 

4.0 

lforgaii*t  Point • .« 

O.l 

Sionnd  Point  T...rx...Tr-.T-ir.,r,««--TTT-t«TT« ,- 

0.8 

These  results  probably  arise  from  the  fact  that  during  the  great  declination  tides 
the  water  is  disturbed  to  greater  depths,  the  velocities  of  movement  greater,  and 
consequently  the  proportionate  effects  of  the  resistances  are  larger  during  these  tides 
than  during  the  smaller  ones. 

The  following  table  gives  the  mid-level  of  the  water  at  the  various  gauges  referred 
to  H.  L.  T.  of  the  Government  wharf,  for  the  great  deolination  tides,  the  small  dec- 
lination tides,  intermediate  tides,  and  mean  of  all  tides: 


1542     BEPOHT  OP   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMT. 


* 

Table  yiL^-Mid-level  o 

f  water. 

Location. 

O.D.T. 

aD.T. 

I.D.T. 

Mean  of 
alltMlM. 

Bar 

' 

0.776 
9.826 
9.990 
0.870 
0.765 

0.960 
1.016 
0.876 
0.005 
0.935 

FmL 

0.91 

9.968 

9.780 

0.906 

0.900 

Fttt. 
9.912 

Govf^rnm^Dt  Whurf .....r.,.^^,..r. 

9L937 

RoUover - 

Ol809 

Monan'tt  Point 

9  885 

itoimd  PoiKt 

0.845 

This  table  was  obtained  by  adding  to  the  reading  of  the  plane  of  M.  L.  T.  for  each 
kind  of  tide,  its  corresponding  half  nnctoation. 

The  resalting  qnantities  are  so  nearly  equal  that  no  positive  conclusion  can  be 
drawn  from  them,  but  the  mid-level  seems  practically  constant  at  all  the  saages  for 
any  one  kind  of  tide,  and  a  trifle  higher  for  the  small  declination  tides  than  for  the 
larger  ones. 

This  table  confirms,  I  think,  by  its  uniformity,  the  correetness  of  the  resalts  of 
Table  I,  as  I  see  no  reason  to  suppose  that  the  mid-level  of  the  bay  should  be  higher 
or  lower  than  that  of  the  gnlf.  Hence  if  any  important  error  was  made  in  determin- 
ing the  reading  of  M.  L.  T.  it  should  show  itself  here,  the  other  factor,  mean  floota- 
ation,  being  practically  the  same  as  heretofore  determined. 

A  mean  level  could  be  found  by  adding  the  co-ordinate  of  heights  of  each  tide  for 
every  hour  and  finding  the  mean.  The  result  would  for  the  great  declination  tides, 
on  account  of  their  form,  be  slightly  greater  than  the  values  above  found,  while  for 
the  same  reason  the  values  for  the  smaller  tide  would  not  be  affected.  Hence  it  is 
probable  that  the  mean  level  of  the  gnlf  and  bay  are  nearly  if  not  exactly  eqnal. 
This  result  arises  from  the  fact  that  the  plane  of  M.  L.  T.  rises  during  small  declina- 
tion tides  verv  much  above  what  it  is  for  the  great  declination  tides,  as  shown  in  the 
following  table : 

Table  Ylll.^PlaneofM,  L.  T.for  the  G.  D.  T.  and  8.  D.  T.  andl.  D.  lidet. 


LoosUon. 

O.  T.  D. 

S.D.T. 

I.D,T. 

Bar 

-0.32 
—0.06 
-0.02 
-0.46 
•-9.38 

-9.45 
—9.79 
-0.48 
-0.68 
-9.71 

— ori7 

OoTeramont  Wharf... 

—0.35 

Kollover 

—0.23 

Morgan's  Point 

—0  66 

Round  Point 

0.42 

It  would  seem,  therefore,  that  in  passing  from  Q.  D.  T.  to  S.  D.  T.  the  bay  received 
more  water  than  it  passed  out,  and  in  passing  from  S.  D.  T.  to  G.  D.  T.  the  reverse  is 
the  case. 

As  subsequent  reductions  are  made  the  values  of  the  quantitiee  in  all  of  the  above 
tabltMi  may  be  cbangoil  more  or  less.  They  are  in  fact  introduced  more  to  give  a  gen- 
eral idea  of  the  problems  involved  and  to  show  the  need  of  moro  extended  observa- 
tions at  a  greater  numU^r  of  places  than  on  account  of  their  value  in  their  present 
untinishe<l  state. 

It  is  to  l>e  n^gretted  that  lack  of  time  has  prevented  a  more  eiitended  study  of  the 
tidal  movouients  and  the  S4»lution  of  the  unexpected  elevation  of  the  M.  L.  T.  at  Gov- 
ernment Wharf  over  what  had  heretofore  been  determined. 
Very  resi>ectfully,  your  obedient  servant, 

Wm.  G.  Lanqfitt, 
Flmi  Lieut  ef  JBnfineeri, 
M^]or  O.  H.  Ernst, 

Car|>4  of  Engintenf  U,  8,  A, 


RBFORT  of  MR.  H.  C  BIPLBT,  AflSISTANT  BKODnCUEL 

tTNirxD  States  Ekoikkxr  Officb, 

6«lM9fim,  2\».,  Ja/y  5, 18d^ 

Major  :  I  have  the  honor  to  make  the  following  report  relating  to  the  impr>^:^. 
tuent  of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  June  3<^  1869; 

JETTY  CONSTRUCTION. 

At  the  end  of  the  last  fiscal  year  the  work  under  contract  with  A.  M.  Shanx^. 
Ca  A^r  Imildittg  a  jotty  was  incomplste.    The  work  was  therefore  continue^ 
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July  15, 1888y  when  their  coDtraet  expired.  After  the  expiration  of  their  contract 
the  work  was  coutinned  as  extra  work,  bat  at  contract  prices,  nntil  Jnly  17,  when, 
on  aceonnt  of  the  exbanstion  of  the  appropriation,  the  work  was  suspended. 

On  September  20,  1888,  bids  were  opened  for  a  continuation  of  the  work  under  a 
new  appropriation,  and  the  contract  was  again  awarded  to  A.  M.  Shannon  &,  Co. 

The  specifications  require  that  the  stone  to  be  furnished  shail  consist  of  large-sized 
riprap  of  random  sizes,  but  at  least  75  per  cent,  of  it  must  be  in  pieces  weighing  ftom 
2S0  to  1,500  pooudSy  of  blocks  weighins  not  less  than  three-fourths  of  a  ton  each  for 
Uie  protection  of  the  tfop  and  sides  on  the  shore  branch,  and  of  blocks  weighing  not 
less  than  2  tons  each  for  the  protection  of  the  top  and  sides  on  the  gnlfward  exten- 
sion. They  also  reqntre  the  contractors  to  build  a  railroad  trestle  over  the  line  of 
the  proposed  work,  to  alter  the  grade  of  the  track  oyer  that  portion  of  the  jetty 
already  constructed,  and  to  famish  new  rails  for  the  same.  The  changing  of  grade 
was  to  he  done  at  cost  price. 

Work  nnder  this  contract  was  commenced  October  15,  1888,  by  the  commencement 
Off  the  construction  of  the  railroad  trestle  for  the  shore  branch.  The  placing  of  stone 
did  not  commence  until  the  2d  of  the  following  month. 


liOCATIOK  OV  TQK  WORK. 

The  shore  branch  of  the  jetty  commences  at  a  point  on  the  axis  of  Avenue  A  105 
feet  west  of  the  west  face  of  Ninth  street,  and  extends  as  follows : 

From  O  (sta.  zero)  to  P,  on  a  tangent  whose  bearing  is  73^  17',  105  feet ;  from  P  to  Q, 
on  a  cnrre  whose  radius  is  835 feet,  625  feet ;  from  Q  to  B,  on  a  tangent  whose  bearing 
is  30<^  24',  1,040  feet ;  from  R  to  S,  on  a  curve  whose  radius  is  1,965  foef ,  750i  feet ;  from 
8  to  T,  on  a  tangent  whose  bearing  is  80  37'  28''  5,500i  feet ;  from  T  to  U,  on  a  com- 
pound carve  whose  radii  are  1,000  feet  and  1,200  feet,  380^  feet ;  from  Uto  V,  on  a  tan- 
gent whose  hearing  is  30°  53'  54",  950^  f<^t ;  from  V  to  W,  on  a  curve  whose  radius  is 
56(^feet,  StiS^r  foet;  from  W  to  station  13  (of  last  year's  work),  ou  a  tangent  whose 
bearing  is  68^  47',  43^  feet.  At  W  the  line  coincides  with  the  axis  of  the  old  work, 
and  in  the  gulf  extension  of  the  new  work  the  axis  coincides  with  that  of  the  axis  of 
the  old  mattress  jettv,  except  on  the  curves  where  it  was  necessary  to  make  a  devia- 
tion to  avoid  an  angle.  The  line  of  the  work  has  been  measured  and  marked  at  an 
interval  of  100  feet,  designated  as  stations.  '  The  old  work  has  been  renumbered,  to 
correspond  with  the  new,  so  that  all  distances'  given  either  on  the  new  or  old  work 
refer  to  the  zero  of  the  shore  branch.  The  difference  between  the  new  and  old  num- 
bers is  84-f-64',  so  that  station  11  (old  No.),  which  is  the  inner  end  of  last  year's  com- 
pleted work  and  the  outer  end  of  the  shore  branch,  is,  according  to  the  new  number- 
ing, station  95-f-64'. 

AMOUNT  OF  STONE  U8BD. 

The  following  table  (No.  1)  shows  the  number  of  cars  and  amount  of  each  kind  of 
stone  placed  daring  each  month  throughout  the  year. 

Table  \,— Showing  kind  and  amount  of  stone  used. 


Month. 


Jaly 

▲njEut.... 
So^fember 
October... 
NovwnlwT. 


Cars. 


276 


Riprap. 


Ott.yds. 
4,508.76 


Cars. 


131 


Blocks. 


Oh,  yds. 
1, 146. 30 


Total 
cars. 


407 


Jaonary 


Maxvb. 


Total. 


101 


303 
608 
468 
187 
135 
100 


3,656.77 
7,788.00 
7,308.40 
10,860.62 
8,238.16 
3, 147. 60 
2,158.47 
1,602.23 


1 
67 
194 
30! 
378 
177 
148 
107 


2,725 


49,448.01 


1,504 


9.66 
730.65 
1.890.87 
2.823.89 
3, 181. 54 
1,542.11 
1,3^7.66 
1,027.26 


13,717.84 


192 
440 
587 
804 
846 
304 
283 
20T 


4,220 


It  will  tUns  be  seen  that  the  total  number  of  cars  of  stone  placed  during  the  year 
was  4,fi29,  Of  these,  2,725  cars  contained  49,448.91  cubic  yards  of  riprap,  and  ltr>04 
cars  contained  13,717.84  cubic  yards  of  bloclss,  making  a  total  of  63,16(5.75  cubic  yard^ 
of  stone  placed. 
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The  average  amount  and  coat  per  car  was  as  follows :  Daring  July,  for  riprap,  16f 
oabio  yards  and  |43.32;  for  blocks,  8f  cnbic  yards  and  $38.50.  Since  Jnly,  for  rip- 
rap, IBi  cnbic  yards  and  $37.79 ;  for  blocks,  9^  cnbic  yards,  and  |39.37. 

METHOD  OF  CONSTRUCTION. 

The  method  of  constrnction  has  been  similar  to  that  of  last  year,  where  stone  alone 
was  used,  except  on  the  shore  branch,  where  there  was  little  or  no  water.  There  the 
construction  of  the  railroad  trestle  was  followed  with  a  layer  of  riprap  20  feet  wide 
and  H  feet  or  more  in  thickness,  to  be  afterward  raised  to  full  height  and  covered 
with  blocks.  On  account  of  apprehended  settlement  of  this  work  during  construction 
the  greater  portion  of  the  shore  branch  is  left  without  blocks  upon  the  top,  so  as  to 
permit  the  height  to  be  restored  easily  before  its  completion.  In  the  gulfward exten- 
sion the  riprap  is  brought  up  to  full  height  at  once  and  immediately  covered  with 
blocks,  leaving  only  so  much  of  the  work  incomplete  as  is  necessary  to  work  to  ad- 
vantage. 

The  riprap  is  deposited  from  the  cars  either  by  hand  or  with  bars,  and  allowed  to 
take  its  own  side  slope  until  it  comes  above  the  surface  of  the  water.  It  is  then 
brought  up  to  a  level  grade  of  the  proper  height  and  top  width,  so  that  when  the 
blocks  are  placed  the  jetty  will  have  a  height  of  5  feet  and  top  width  of  12  feet.  The 
blocks  are  then  deposited  from  the  cars  with  bars  and  rolled  down  the  sides  until 
they  are  completely  covered.  Above  the  water  surface  the  blocks  are  all  carefully 
placed  with  a  derrick,  so  as  to  completely  protect  the  interior  mass  of  riprap,  and 

£ive  to  the  surface  as  smooth  and  even  an  appearance  as  is  practicable  with  irrego- 
kr  blocks  of  stone. 

CONDITION  AND  PROGRESS  OF  THE  WORK. 

The  condition  of  the  work  at  the  end  of  the  year  and  the  prpgress  made  were  as 
follows : 

Therailroa<l  trestle  has  been  completed  firom  station  0  to  station  79-f^'*55,  and 
from  station  144+34  to  station  173-f  75',  a  distance  of  10,930.05  feet. 

The  railroad  over  the  completed  portion  of  last  vear's  work,  and  its  connection  with 
the  shore,  has  beeu  reconstructed,  and  the  grade  cnanged  so  as  to  incorporate  the  caps 
in  the  rock  work,  and  now  steel  rails  have  been  placed  over  the  same.  This  work 
extends  from -station  79-f  58^55  to  station  144  +3'^— a  distance  of  6,444.95  feet. 

The  rock  work  has  been  completed  from  station  0  to  station  9-|-60^  from  station 

70  -f  70'  to  station  71  -f  l&^  And  ffoni  station  141 -f- 14'  to  station  150 — a  distance  of 
1,891  feet. 

The  rock  work  is  incomplete  from  station  9  -(-  OO'  to  station  70  -f-  70',  from  station 

71  + 1^'  to  station  95  -f-  64',  and  from  station  150  to  station  152— a  distance  of  8,759  feet. 
That  portion  of  the  work  designated  as  incomplete  has  progressed  as  follows: 
The  riprap  work  has  beeu  brought  up  to  full  height,  ready  for  the  blocks  from  sta- 
tion 9  +  60'  to  station  70  +  70',  from  station  71  +  15'  to  station  95  -f-  64',  from  station 
150  to  station  151 — a  distance  of  8,659  feet ;  and  the  riprap  work  is  incomplete  from 
station  151  to  station  152 — a  distance  of  100  feet.  Blocks  have  been  placed  on  the 
sides  of  the  work  in  quautitv  sufficient  to  nearly  complete  the  covering  from  station 
9  +  60'  to  station  58  +  70',  and  from  station  74  to  station  78— a  disUnce  of  5,310  feet. 

Blocks  have  also  been  placed  on  the  sides  and  top  of  the  work  in  quantity  sufficient 
to  nearly  complete  the  covering  from  station  58 -f- 70'  to  station  74 — a  distance  of 
1,530  feet. 

Blocks  have  also  been  deposited  on  sides,  but  not  placed  and  in  quantity  not  nearly 
sufficient  to  complete  the  covering  from  station  78  to  station  81  -f-  50,  and  from  station 
150  to  151 — a  distance  of  450  feet. 

REPAIRS  TO  OLD  WORK. 

Some  repairs  to  the  old  work  have  been  made  at  places  where  undue  settlement 
had  occurred  along  the  axis  of  the  work  where  clay  was  used,  and  on  the  sides  where 
a  sliding  down  of  the  blocks  left  the  riprap  exposed.  There  have  been  used,  in  these 
repairs,  which  are  still  incomplete,  615  cubic  yards  of  blocks,  and  it  is  estimated  that 
190  cubic  yards  additional  will  be  required  to  complete  the  repairs,  and  some  of  that 
already  used  requires  placing  with  the  derrick  to  make  the  work  complete. 

COST  OF  THE  WORK. 

The  following  table  (No.  2)  shows  the  quantities  of  stone  used  and  the  cost  of  the 
same  in  the  work  aud  other  items  of  expense,  not  including  office  and  inspection  ex- 
penses.   Where  the  work  overlaps  that  of  last  year,  or  where  repair  is  done,  to  get 
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the  total  there  mast  be  added  the  eoet  of  last  year's  work  over  the  same  section.  In 
doing  this,  however,  the  difference  in  the  old  and  new  numbers  most  be  considered 
(84  +  64',  added  to  the  old  number,  gives  the  corresponding  new  number  in  every  case). 

TaBLK  No.  2. — Showing  quantUiei  of  itone  lued  and  cost  of  the  $ame  in  the  work,  and 
other  items  ofexpenee,  not  induding  of/lee  and  imepeotion  expenses. 


0  to  70+04  fe^  (7,064  feet). 

70+64  feet  to  84+64  feet  (500  feet). 

ItenM. 

Cabic 
yards. 

Cost. 

Cubic 

yards 

perfect. 

Cost  per 
foot. 

Cabio 
yards. 

C^t. 

10,000.03 

2S5.01 

1,730.82 

14.23 

Cubic 

yards 

per  foot. 

Costper 
foot. 

JUnrmOn 

23,120 
0,140 

$48,10&63 

30,340.01 

20,077.61 

fi0w07 

2.90 
1.25 

06.04 

4.04 

3.27 

.01 

4,803 
66 

0.61 
.13 

0iao8 

M|A<?kll......                 ...r 

.57 

KAil^vy     

8.48 

Sxtn*:. 

.03 

Total 

32,278 

113.682.22 

4.05 

14.^ 

4,800 

12,029.99 

0.74 

24.06 

Items. 

84+64  feet  to 05+64  feet  (1,100  feet). 

06+64  feet  to  107+54  feet  (1.200  feet). 

liiprmp..*. 

Blocks 

4,785 
16 

0,063.82 
7a  14 

8,846.93 
80.84 

4.35 
.01 

0.05 
.07 

8.40 
.03 

310 

1,371.10 

4,076.60 

2&38 

.27 

1.14 

Bailway 

a4o 

Sztrv 

.02 

Totsl 

4.801 

13,001.78 

4.86 

12.64 

319 

6,478.06 

.?7 

4.56 

Items. 

107+44  feet  to  138+64  feet  (8,100  feet). 

188+64  feet  to  141^14  feet  (2S0  feet). 

RinrsD. 

60 
206 

16&.10 

1,277.02 

10,031.46 

113.04 

.02 
.00 

.06 

.41 

8.48 

.04 

41 

4 

107.02 

17.00 

836.00 

SiOl 

.17 
.02 

.43 

•«|rB  Mr.  ............ 

Sloeks 

*.07 

a45 

Xxtras 

.02 

Total 

366 

12,178.61 

.11 

8.93 

45 

004.4) 

.10 

aoe 

Items. 

141+14  feet  to  144+12  feet  (208  feet). 

144+12  feet  to  ISO  (588  fleet). 

KivrsD.  .,s 

4.488 
1,077 

11,00167 

4,738.80 

002.96 

0186 

16.00 
3.61 

39.24 

15.90 

a33 

.02 

9.624 
2.680 

10.200.78 

11,564.18 

2,434.40 

37.66 

ia37 

4.57 

82.77 

Blocks 

10.67 

1Uii«^y    ,    ,_ 

4.14 

Kvtnw    ,,...  ....-- 

.06 

TotaJ 

ft.67S 

17,433.17 

1&70 

6a  60 

12.313 

33.306.03 

20.04 

5a  64 

Items. 

• 

150tol62(200fiMt). 

152  to  173+75  feet  (2,175  feet). 

'RilHB.11    ... 

2. 608 
101 

8,216.03 

43&68 

600.00 

&00 

12.64 

.61 

2&06 

2.18 

3.26 

.03 

Blocks.......... .  .  . 

K«AI«&y     , 

7, 06a  76 
70.11 

a26 

JEztittsT 

.03 

Total 

2^000 

0^808.61 

13.06 

81.54 

7,13a  86 

a28 

It  win  thoa  be  seen  that  the  average  cost  per  foot  of  Jetty  has  been  as  follows : 
From  stotion  0  to  station  79  +  64^  (unfinished),  $14,26 ;  fi^om  station  79  +  64'  to 
statfon  84  -+  64'  (zero  of  old  numbers,  unfinished),  |24.06 ;  from  station  84  +•  64'  to 
station  95  +  64'  (unfinished),  $12.64 ;  from  station  95  +  64'  to  station  107  +  64'  (re- 
Mirs),  $4.56 ;  from  station  107  +  64'  to  station  138  +  64'  (repairs),  $3.93 ;  from  138  + 
64'  to  station  141  + 14'  (lepairs),  $3.96;  from  station  141  +  14'  to  station  144  + 12'. 
^8.50:  from  stotion  144  + 12'  to  stotion  150,  $66.64 ;  from  stotion  150  to  station  152 
(unfinished),  $31.54,  and  from  station  152  to  station  173  •+  75'  (railway  only),  $3.28. 

SOURCES  OF  SUPPLY. 

The  stone  used  in  Jetty  construction  has  been  brought  by  rail  from  three  places,  as 
follows: 

RiTsrside,  on  the  line  of  the  International  and  Great  Northern  Railroad,  130  miles 
ficom  Qalveeton;  Clay  Stotion  and  Quarry  Stotion,  on  the  line  of  the  Qu\f,  CoVotvAo 
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and  Santa  F^  Railway,  the  former  157  miles  and  the  latter  143  miles  from  Galveston. 
The  supply  came  wholly  from  Riverside  and  Clay  Station  until  April  27,  1889,  since 
which  time  it  has  come  wholly  from  Quarry  Station. 

SURVKYS. 

Daring  July  and  August,  1888,  the  survey  of  the  harbor  was  extended  into  the  bay^ 
so  as  to  include  the  whole  area  inside  where  a  depth  of  12  feet  or  n:ore  is  found.  The 
topography  of  the  adjacent  shores  was  also  included  in  the  survey. 

The  topography  embraced  the  mean  high  and  mean  low  wat«r  shore  lines  of  Pelican 
Island  and  of  the  bay  front  of  Galveston  Island,  from  its  connection  with  the  previous 
survey  to  a  point  about  1,000  feet  west  of  Sixtieth  street,  together  with  a  careful 
location  of  the  Galveston  wharves. 

The  hydrography  embraced  an  area  of  about  20  square  miles,  and  covers  a  portion 
of  the  harbor  not  previously  surveyed  since  1876,  a  period  of  twelve  years.  Com- 
parin|^  the  chart  or  this  survey  with  that  of  1876,  it  will  be  seen  that  considerable 
shoaling  has  taken  nlace,  especially  in  that  portion  of  the  bay  south  and  sonthwest 
of  Pelican  Island.  Over  most  of  this  whole  area  a  shoaling  of  one-half  foot  to  1^  feet 
has  occurred.  West  of  Bolivar  Point  there  is  a  loop  of  the  12-foot  contour  which  has 
receded  5,000  feet,  and  a  loop  of  the  18-foot  contour  which  has  receded  4,000  feet,  and 
a  shoaling  of  from  2  feet  to  7  feet  has  occurred  over  an  area  of  an  average  width  of 
2,000  feet  and  length  of  9,000  feet.  Other  slight  changes  in  this  Ticini  ty  have  occurred, 
bat  they  indicate  no  important  reduction  of  deep>water  areas.  The  dat  areas  gener- 
ally indicate  shoaling. 

These  results  are  confirmatory  of  the  conclusions  reached  a  year  earlier  by  the  re- 
salts  of  the  ship-channel  survey  that  the  bay  is  surely  filling  at  a  very  appi^ciable 
rate. 

During^ay  and  June,  1889,  a  complete  survey  of  the  harbor  was  made,  including 
the  outer  bar  and  the  inner  harbor,  to  the  limit  of  the  12-foot  depth.  For  want  of 
time  only  the  outer  portion  of  the  survey  has  been  plotted.  Comparing  this  with  the 
chart  of  last  year's  snrvey«  it  will  be  seen  that  the  depth  in  the  Galveston  Channel  at 
its  shoalest  point  just  inside  of  its  junction  with  Bolivar  Channel  has  increased  from 
20^  to  21  feet,  and  the  width  between  the  20-foot  contours  has  increased  from  190 
feet  to  :iOO  feet^  Upon  the  crest  of  the  outer  bar  there  has  been  a  pretty  general  in- 
crease in  depth  of  about  one-fonrth  of  a-  foot.  The  depth  in  the  jetty  channel  has 
increased  from  12f  feet  to  13^  feet,  an  increase  of  one-half  foot.  In  Bolivar  Chann^ 
there  has  been  a  very  perceptible  advance  of  the  contours,  from  the  24-foot  contour  to 
the  12-foot  contour,  and  an  appreciable  increase  in  the  area  embraced  by  the  30-foot 
contour  near  its  ont«r  end,  although  there  has  been  no  advance  of  the  30-foot  depth. 
There  has  been  very  little,  if  any,  advance  of  the  bar  itself.  North  of  Bolivar  Cliab- 
nel  there  has  been  a  slight  increase  in  the  swash  channel  just  at  the  gorge.  The 
area  embraced  by  the  12-foot  contour  has  increased  in  length  800  feet  and  m  depth 
one-fourth  of  a  foot.  ' 

South  of  the  jetty  along  its  outer  x>ortion,  where  a  deep  trench  has  been  maintained 
since  the  construction  or  the  mattress  jetty,  there  has  been  a  decided  change.  This 
trench  has  very  materially  shoaled  since  last  vear.  The  area  embraced  Iw  the  18-foot 
contour  has  decreased  in  length  from  6,000  reet  to  2,800  feet,  in  width  m>m  340  feet 
to  90  feet,  and  in  depth  about  li  feet.  The  shoal  south  of  the  jetty  embraced  by  the 
3-foot  contour  has  receded  or  moved  shoreward  in  a  northwest  direction  about  900 
foet.  The  shoal  north  of  the  jetty  has  been  depressed  and  pushed  gulfward,  the  ont<er 
end  of  the  12-foot  contour  baviug  advanced  a  distance  of  about  1,000  feet.  These 
changes  indicate  an  increiiscd  outward  resultant  of  force,  and  may  be  ro:uK>nably  at- 
tributed to  the  extension  of  the  jetty  work. 

The  diminution  iu  the  trench  south  of  the  jotty  indicates  a  weakening  of  the  lit* 
toral  current  at  that  point,  caused  by  an  increased  outward  current  during  ebb  tide. 
The  development  of  a  slight  trench  on  the  north  side  of  the  jetty  near  its  outer  end 
indicates  an  increased  flow  across  the  jetty  at  that  point  daring  flood  tide.  The 
flood  water  from  the  south  formerly  found  admission  to  the  harbor  across  the  jetty 
near  its  inner  end,  which  is  now  built  np  above  the  water  surface.  With  the  exten- 
sion of  the  jetty  work  the  greater  will  be  the  flow  across  the  jetty  at  its  outer  end 
daring  flood  tide  and  the  larger  will  be  the  trench  developed  thereby  on  the  north 
side  unless  the  extension  of  the  shoal  on  the  north  side  is  sufiicient  to  neutralize  this 
result.  The  ultimate  deep-water  channel  must  be  developed  much  farther  to  the 
north  in  the  prolongation  of  Bolivar  Channel,  and  any  deepening  in  the  present  jetty 
channel  mast  be  regarded,  I  think,  as  but  temporary  in  its  natore. 

PROFILE  OF  SOUTH- JKTTY. 

The  profile  of  the  old  mattress  portion  of  the  south  jetty  compared  with  that  of  one 
Zf*^  *g^8hows  a  still  farther  subsidence  of  that  work,  especially  near  the  outer  end. 
For  5,000  feet  from  the  outer  end  the  average  subsidence  has  been  1.74  feet.     For 
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llie  next  5,000  feet  tbero  has  been  little  or  no  Bubfiidence,  and  inside  farther  the 
chjuDge  seems  to  be  mainly  the  shifting  of  the  sand  which  covers  the  work  in  many 
places  from  one  place  to  another. 

The  average  depth  over  the  enter  5,000  feet  is  10  feet,  showing  that  bat  little  if  any 
more  Hian  the  foundation  of  the  old  work  now  remains. 

SOUTH  JETTY  CONSTRUCTION. 

PUm,  profile  omd  oronseotUmB, — ^The  accompanying  tracings  show  the  condition  of 
the  new  work  at  the  end  of  the  fiscal  year  in  plan,  profile,  and  section.  These  are 
given  in  black  ink.  The  profile  and  cross-section  of  last  year's  work  is  also  shown  in 
reel  for  comparison. 

The  croes-seotions  were  taken  at  each  station,  except  over  last  year's  work,  where 
they  were  taken  at  points  to  correspond  with  the  old  stations.  Above  the  water  snr- 
laee  elevations  were  determined  with  the  level  at  intervals  of  1  foot.  Below  the 
water  surface  depths  were  determined  by  sonnding  at  intervals  of  5  feet  for  a  dis- 
tance of  50  feet  from  the  axis  of  tl^e  Jetty,  and  at  intervals  of  10  feet  beyond  from  sta- 
tion 80  to  station  144.  From  station  0  to  station  80  the  sections  were  all  taken  with 
a  level,  and  fh>m  station  145  to  station  152  depths  were  determined  at  intervals  ot2^ 
feet  to  the  edge  of  the  ^etty.  The  sonndings  and  elevations  are  also  shown  in  the 
plan.  The  dates  at  which  these  were  taken  are  given.  Everything  relating  to  the 
condition  of  the  work  at  the  end  of  the  fiscal  ^ear  1889  is  shown  in  black.  Every- 
tJ^ing  relating  to  the  fiscal  year  1888  is  shown  in  red.  The  original  bottom  and  out- 
line of  old  mattress  work  is  shown  in  brown.  The  condition  at  other  dates  is  shewn 
in  other  colors  with  dates  attached.  The  water  surface  of  mean  low  tide  is  shown  in 
bloe. 

From  station  84  -f  64'  to  station  95  -f  04'  over  that  portion  of  last  year's  work  whose 
axis  does  not  coincide  with  that  of  the  present  work,  the  profile  of  the  original  bot- 
tom is  shown  by  a  broken  brown  line,  and  the  profile  of  the  top  as  it  was  in  Jane,  1888, 
is  shown  by  a  broken  red  line.  The  full  brown  line  over  this  same  distance  shows 
the  profile  on  the  axis  of  the  present  work  which  is  partly  ofi  and  partly  on  the  axis 
of  last  year's  work.  Ih  making  an  inspection  of  the  profile  and  cross-sections  over 
the  line  of  last  year's  work  it  must  be  remembered  that  in  the  process  of  reconstruct- 
ing ihe  railroad  considerable  changes  were  made  in  the  surface  of  the  stone  work 
itselC  Some  high  places  were  out  down  and  other  changes  made  thai  makes  a  com- 
parison of  the  changes  for  the  year  unsatisfactory.  After  the  reconstruction  was 
completed,  however,  and  before  any  repairs  to  the  rock  work  were  commenced,  a  pro- 
file on  the  axis  of  last  year's  work  was  taken  (shown  in  green),  and  any  changes 
whieh  have  ooourred  since  that  time  are  the  result  either  of  settlement  which  has  de- 
pressed the  surface,  or  of  repairs  which  have  raised  it.  From  these  it  appears  that 
settlement  of  any  great  amoont  has  ocooned  at  only  a  few  places,  as  follows :  From 
station  112  to  station  114  there  has  been  an  average  settlement  of  about  H  feet,  and 
from  station  127  to  station  128,  an  average  settlement  of  about  2  feet.  Between  sta- 
tions 119  and  120,  for  a  distance  of  36  feet,  there  has  been  an  average  settlement  of  2 
feet,  and  an  extreme  settlement  of  3  feet.  All  of  the  %bove  are  where  the  core  of  clay 
was  used.  For  the  balance  of  the  distance  on  the  axis  the  settlement  has  been  very 
snmll  and  uncertain  in  amount.  It  is  believed,  however,  that  a  small  amount  of  set- 
tlement has  occurred  throughout' the  entire  length  of  the  work ;  but  to  determine  its 
smonnt  would  require  more  care  than  we  have  neretofore  attempted.  Wo  have  evi- 
dence, however,  that  it  has' occurred  from  the  fact  that  in  the  use  of  the  level  where 
taming  points  have  been  taken  on  large  blocks  of  stone  firmly  fixed  in  the  jetty 
slight  changes  in  elevation  have  been  observed  from  time  to  time. 

An  inspection  of  the  cross-sections  shows  no  tendency  whatever  towards  undermin- 
ing the  base  of  the  jetty.  In  fact  there  has  generally  been  an  accnmalation  of  sand 
along  either  side  of  the  jetty,  except  near  the  end  of  the  completed  work,  where  the 
coneentiation  of  flow  across  the  old  mattress  jetty  scours  a  deep  trench  which  after- 
wards fills  as  the  work  advances.  The  maximum  amount  of  this  scour  is  shown  at 
■tfttion  151,  where  the  trench  on  the  north  side  of  the  jetty  is  27|  feet  deep  at  a  dis- 
Uwiee  of  60  feet  ftom  the  axis  of  the  jetty. 

Texj  respectfully,  your  obedient  servant, 

H.  C.  BiPLBT, 

U,  8,  AuUtani  JSn^gtMtr, 

HaJ.  O.  H.  EiofSTy 

Curpe  o/Bmffimtny  U,  &  A. 
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COMMERCIAL  BTATI8TIG8  FOR  FISCAL  YKAR  ENDING  JUNB  30,   1889. 
(Beportad  by  Qfaarlet  G.  Sweeney,  eeq.,  coBeotor  of  the  port.] 

CusTOM-HoQSE,  Oalvbston,  Tbx., 

Colleolor'9  OffiM,  Julg  17,  1889. 

Amoant of reyenne collected $163,040.5 

Number  of  Bteam-yessels  entered ^0 

Number  of  Bailing-veasela  entered 131 

Total 381 

Number  of  steam-voesels  cleared 244 

Number  of  saUing-yessels  cleared 124 

ToUl ...368 

Total  tonnage  of  vessels  entered « tons..  416»4C8 

Total  tonnage  of  vessels  cleared do. ..  403,896 


Va- 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

In  my  annual  report  for  1887  was  given  a  description  of  this  work 
and  an  account  of  the  operations  up  to  that  time,  together  wjth  a  map. 
The  work  consists  in  brief  in  excavating  a  channel  at  least  12  feet  deep 
and  100  feet  wide  at  bottom  through  Galveston  Bay,  from  Bolivar  Chan- 
nel to  Morgan's  Cut,  a  distance  of  about  18.9  miles,  the  average  depth 
in  the  bay  being  about  8^  feet,  with  a  depth  in  some  places  of  about  7 
feet  This  channel  is  one  link  in  a  water-way  connecting  Houston  with 
the  Gulf  of  lilexico,  of  which  the  other  links  are  the  works  at  Morgan^s 
Point,  the  San  Jacinto  River,  anil  Buffalo  Bayou.  The  works  at  Mor- 
gan's Point  comprise  Morgan's  Canal  and  Morgan's  Cut  Morgan's 
Canal  is  a  canal  cut  through  a  peninsula  called  Morgan's  Point,  and 
coDuects  the  San  Jacinto  Biver  with  Galveston  Bay.  Morgan's  Cut  is 
a  prolongation  of  the  canal  out  into  the  bay,  into  which  it  extends  a 
distance  of  5  miles.  Both  the  canal  and  the  cut  were  excavated  by  tbo 
Buffalo  Bayou  Ship-Channel  Company,  a  private  corporation  chartered 
for  the  purpose  by  the  State  of  Texas.  The  canal,  excavated  through  dry 
land,  is  private  property.  The  cut,  excavated  through  the  navigable 
waters  of  the  United  States,  was  also,  I  suppose,  private  property ,  while 
it  carried  a  greater  depth  of  water  than  that  in  Galveston  Bay,  near  by. 
Whether  it  is  private  property  now  that  it  has  resumed  its  natuml 
depth  is  a  legal  question  about  which  I  have  no  opinion.  But  clearly 
there  is  a  distinction  between  Morgan's  Canal  and  Morgan's  Cut  ^  This 
distinction  was  very  clearly  presented  to  Congress  in  the  re^iort  and 
accompanying  map  of  1887.  It  has  generally  been  observed  in  all  the 
reports  since  1877,  when  the  work  was  projected,  though  not  always 
with  perfect  clearness.  In  looking  through  the  reports  I  have  been 
unable  to  find  any  instance  where  the  term  <'  Morgan's  Cut "  was  used 
to  describe  the  canal  to  the  exclusion  of  the  cut  out  into  the  bay, 
though  in  some  cases  it  appears  to  have  included  both  canal  and  cut 

The  Buffalo  Bayou  Ship-Channel  Company  agreed  in, 1881  to  surren- 
der to  the  United  States  their  work  at  Morgan's  Point,  together  with 
their  charter  and  their  rights  under  it,  upon  the  completion  by  the 
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Government  of  the  ship-channel  in  Oalveston  Bay.  The  acts  appropri-* 
ating  money  for  the  work  read  ''Improving  ship-channel  in  Galveston 
Bay,  Texas,  from  Morgan's  Oat  to  Bolivar  Channel."  As  it  appears 
that  the  work  thus  described  will  be  completed  when  it  extends  from 
Bolivar  Channel,  where  it  was  begun  last  year,  to  the  southern  extrem- 
ity of  Morgan's  Gut,  it  will  be  suspended  at  that  point,  and  the  Buffalo 
Bayou  Ship  Channel  Company  will  be  called  upon  to  execute  their 
agreement  of  1881.  It  is  desirable  that  this  should  be  done  without 
unnecessary  delay,  as  in  the  exercise  of  its  rights  the  company  charges 
toll  upon  all  vessels  passing  through  the  canal. 

At  the  date  of  my  last  annual  report  the  channel  bad  been  excavated 
to  its  full  dimensions  for  a  distance  of  11,770  feet  northward  &om  Boli- 
var Channel  and  partially  excavated  for  a  distance  of  6,620  feet  farther, 
and  the  work  was  then  in  progi^ess  under  contract  with  George  C.  Fobes 
ft  Co.  It  was  continued  throughout  the  y^ar  under  the  contract  then 
in  force,  and  an  additional  contract,  dated  Febrnary  2, 1889,  made  with 
the  same  firm  under  the  appropriation  contained  in  the  river  and  har- 
bor act  of  August  11, 1888.  On  June  22,  the  dredges  having  reached 
the  southern  extremity  of  Morgan's  Cut,  were  hauled  off,  the  contract- 
ors snpposing  that  their  work  was  completed.  A  subsequent  survey 
showed,  however,  that  the  last  6,225  feet  of  the  channel  was  deficient 
in  depth  in  many  places,  and  the  dredges  were  again  placed  at  work. 
The  total  amount  excavated  during  the  year  was  1,618,220.5  cubic  yards 
measured  in  the  scows.  Of  this  amount  190,686  cubic  yards  were  dis- 
allowed on  account  of  excessive  dimensions,  and  168,468.5  cubic  yards 
have  not  as  yet  been  accepted  on  account  of  deficient  dimensions,  mak- 
jDg  1,259,066  cubic  yards  accepted  and  paid  for  under  the  contracts.  It 
has  resulted  in  practically  completing  the  original  excavation  of  the 
channel  from  Morgan's  Cut  to  Bolivar  Channel,  a  distance  of  18.9  miles, 
though,  as  before  stated,  some  finishing  touches  are  required  at  the 
northern  end. 

Many  of  the  piles  placed  last  year  to  mark  the  channel  having  been 
knocked  down,  they  are  being  replaced  by  more  permanent  marks  de- 
scribed in  Mr.  Hartrick's  report. 

A  resurvey  of  the  entire  length  of  the  channel  was  made  in  June.  Xt 
shows  a  marked  deterioration  of  the  channel  through  the  lower  bay 
where  the  greatest  length  of  time  has  elapsed  since  the  work  was  done. 
Considering  the  portion  of  the  channel,  9.93  miles  in  length,  extending 
from  Bolivar  Channel  to  Sedfish  Bar,  the  average  l<)ngth  of  time  which 
had  elapsed  since  the  execution  of  the  work  was  ten  months.  The  aver- 
age depth  of  the  bay  before  excavation  was  8.63  feet.  The  average 
depth  of  the  channel  after  excavation  was  13.15  feet,  making  an  aver- 
age depth  of  excavation  of  4.52  feet.  The  average  depth  of  channel 
was  found  in  June  to  be  11.61  feet,  which  shows  an  average  fill  of  1.54 
feet,  or  34  per  cent-,  in  ten  months.  In  my  annual  report  for  1887  I 
stated  that  ^^  if  the  channel  between  Bolivar  Channel  and  Bedfish  Bar 
be  maintained  at  the  full  depth  of  12  feet  it  will  require  the  removal 
each  year  of  not  less  than  30  per  cent,  of  the  amount  originally  exca- 
vated." (See  Annual  Beport  Chief  of  Engineers  for  1887,  page  1420.) 
These  views  have  been  fully  confirmed. 

In  the  upper  bay  the  average  period  which  had  elapsed  since  the  ex- 
ecntion  of  the  work  was  in  June  only  two  months,  and  no  important 
deterioration  was  detected  by  the  survey. 

Upon  the  completion  of  the  work  to  the  southern  extremity  of  Mor- 
gan's Cut  there  will  remain  a  balance  of  about  $23,000  available  for 
fiirther  work.    This  sum  would  be  sufficient  to  e^^tend  the  completed 


155Q     BEPORT   OP  THE  CHIEF  OP  EKGINEEB8,  U.  8.  ARMY. 

• 

channel  about  one-third  the  distance  throagh  the  cut.    It  remains  to  be 
determined  whether  it  should  be  applied  to  re-excavating  the  lower  bay, 
to  extending  the  completed  channel  into  Morgan's  Gut,  or  to  excavating* 
a  narrow  and  partial  channel  entirely  through  Morgan's  Cut,  if  it  be 
fonnd  practicable  to  do  that. 

The  work  was  under  the  immediate  supervision  of  Mr.  E.  M.  Hartrick, 
assistant  engineer.  His  report,  to  which  attention  is  invited  for  details, 
is  hereto  appended. 

As  the  canal  and  cut  at  Morgan's  Point  are  merely  an  extension  of  ^ 
the  ship  channel  in  Galveston  Bay,  and  an  essential  part  of  it,  and  as 
it  is  expected  that  these  works  will  be  transferred  to  the  United  States 
at  an  early  day,  it  is  suggested  that  the  title  of  the  appropriation  be 
altered  so  as  to  include  them.  Morgan's  Gut  for  the  greater  i>ortion  of 
its  length  is  at  present  merely  a  line  upon  the  map,  the  channel  which 
was  excavated  here  prior  to  1877  by  the  Buffalo  Bayou  Bhip-Ghannel 
Gompany  having  been  obliterated  except  at  its  northern  extremity  uesar 
the  mouth  of  Morgan's  Ganal.  The  canal  has  also  suffered  some  dete- 
rioration since  the  survey  of  1887.  The  estimate  herewith  submitted 
is  intended  to  cover  the  cost  of  excavating  the  cut  as  well  as  the  ship- 
channel  proper. 

The  following  remarks  in  former  reports  are  repeated : 

It  8ometinie8  happens  that  a  temporary  deepening  of  a  channel  will  be  of  value  to 
▼esselfl  Qsing  it,  even  if  it  subseqneutly  return  to  its  original  condition,  because  it 
enables  them  to  load  to  a  deeper  draught  for  a  longer  or  snorter  period.  Such  is  not 
the  case  here.  The  design  is  to  create  a  commerce  which  does  not  now  exist,  that  is, 
to  provide  a  channel  for  sea-going  vessels  of  deep  draught,  such  as  do  not  now  visit 
Houston  or  cross  the  bay  at  alJ.  The  natural  depth  is  sufficient  for  all  vessels  which 
now  navigat<e  the  bay,  loaded  to  their  fullest  capacities.  No  useful  rosult  can  be  ob- 
tained from  expenditures  upon  this  work  until  it  is  completed,  and  such  provision 
made  for  its  maintenance  as  will  inspire  conlidence  in  its  permanency  as  a  highway 
of  commerce.  Important  trade  will  not  follow  an  uncertain  highway.  To  half  fin- 
ish it  or  to  one-quarter  finish  it  one  year  and  then  leave  it  to  be  continued  at  some 
indefinite  time  in  the  future  is  a  waste  of  money.  There  should  be  on  hand  when  the 
work  is  begun  funds  sufficient  to  carry  it  through  and  maintain  it  at  least  one  year. 

The  estimate,  $200,000,  submitted  for  continuing  the  work  during  the 
year  ending  June  30, 1889,  is  the  amount  required  to  complete  the  orig- 
inal excavation  and  maintain  it  one  year.  With  this  sum,  and  with 
regular  appropriations  thereafter,  the  work  can  be  ciirried  to  a  success- 
ful completion.  With  a  sum  much  less  than  this,  or  with  iiTegular  ap- 
propriations thereafter,  the  work  is,  in  my  judgment,  entirely  impracti- 
cable. 

No  commercial  statistics  for  this  work  can  be  given.  Some  of  the 
best  commercial  minds  in  I  loustou  believe  that  the  advantages  to  be  de- 
rived from  enabling  seagoing  ships  to  reach  Buffalo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  the  channel.  In  the 
report  upon  the  improvement  of  Buffalo  Bayou  herewith  are  given  some 
statistics  of  the  freight  carried  upon  that  stream.  It  is  carried  in  bargeif 
drawing  5  feet  when  fully  loaded,  and  towed  by  tugs  drawing  7  feet  or 
less.  These  cross  Galveston  Bay,  but  the  depth  of  water  is  already  suf- 
ficient to  accommodate  them.  A  large  proportion  of  this  freight  would 
be  loaded  directly  upon  sea-going  ships  if  they  visited  Houston. 

The  original  estimated  cost  of  this  work  as  revised  in  1888  is |740, 108. 22 

The  aggregate  amount  appropriated  to  July  1,  1889,  is 546,500.00 

The  amount  expended,  including  outstanding  liabilities,  is 488,944.24 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  is  annually 80,000.00 

The  work  is  located  in  the  cullection  district  of  Galveston.  The  light-honseson  or 
near  the  lino  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  and 
Bedfish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston  during  the 
&Bc&\yeAT  ending  Jane  30,  18d9|  was  |153,040,51« 
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Money  statement. 

Jnlj  1, 1888,  amoaDt  available $7,278.70 

Amoaai  appropriated  by  act  of  August  11,  1888 100,000.00 


107, 27a  70 
July  1, 1889,  amonDt  expended  dniiDg  fiscal  year;  exolnsive  of 

liabilities  OQtotanding  July  1.  1888 $48,686.27 

July  1,  1889,  on tstauding  liabilities 1,046.67 

July  1, 1889|  amount  covered  by  existing  contraotA 49, 905. 71 

99,638.66 

July  1, 1889,  balance  available 7,640.05 


(  Amount  that  can  be  profitably  expended  in  fiscal  vearending  June  30,1891  200, 000. 00 
<  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

AHiraet  of  fropoeaU  for  improvimg  ^kip-ehannel  in  OalveeUm  Bag^  TexoB^  received  in  r^ 
tpoH9e  to  adoeriitement  dated  Novowibor  17, 188d,  and  opened  December  17,  1888,  at  Gal- 
veeion,  Tez.,  hg  Maj.  O,  H,  Emit,  Carps  of  Engineers. 

[Dredging  700,000  eabio  yards,  more  or  less.] 


He. 

Ksme  and  Addreet  of  bidder. 

Per  cubic 
yard. 

Amount. 

1 

6«or«A  C.  Fobee  A  Co..  Baltimore.  Md 

Oenlt. 
12.5 

•87,600 

« 

Only  one  bid  received.    Acceptance  recommended. 

Affioant  available  for  payment  under  this  contract,  $101, 223. 08. 


REPORT  OV  MR.  K.  M.   UARTRICK,  ASSISTANT  ENOINBBII. 

GALVicsix>N,  Tex.,  July  6,  1889. 

Sir:  I  have  tho  honor  to  submit  the  following  report  of  operations  for  improving 
Uietbip-channel  in  Galveston  Bay,  Texas,  for  the  year  ending  June  30, 1889 : 

Onthe  30th  of  June,  1-^88,  the  ship-channel  through  Galveston  Bay  had  been  com- 
plotfed  to  its  fall  dimensions,  100  feet  wide  and  12  feot  deep,  for  a  distance  from  the 
beginning  of  11,770  feet.  The  contractors  were  Messrs.  George  C.  Fobes  &,  Co., 
working  under  their  contract  of  December  3,  1887 ;  they  continued  the  work  under 
ibesame  contract,  being  grant^  an  extension  of  time  to  January  1, 1889,  on  their  ap- 
plication of  June  20,  1888.  A  second  extension  was  requested  ou  December  20,  188i9, 
and  granted  to  March  1,  1889,  and  again  extended  for  the  third  time  to  March  15, 
1889;  but  the  work  under  the  contract  of  December  3,  1887,  was  completed  on  March 
10, 1889,  when  a  new  contract  with  tho  same  contractors  of  February  2, 1889,  was  be- 
eon  and  continuod  to  June  22,  1889,  on  which  date  the  contractors  removed  all  the 
mlges  from  the  work,  as  they  considered  they  had  completed  the  contract ;  but  on 
tbe  monthly  survey  and  inspection  in  June  it  was  found  that  a  12-foot  depth  could 
Bot  be  maintained  for  the  last  6,225  feet,  so  the  contractors  requested  an  extension 
to  complete  the  work. 

The  dredging  plant  in  July,  August,  September,  October,  and  November  consisted 
of  four  dredges,  the  C,  Fobes^  No,  5,  Col.  CraigktUy  and  €ren.  Shelly  ^  with  three  tend- 
«n,  the  tugs  John  Bacon.  Col.  R,  Jngalla,  f*.  C.  Foolery  and  KatOy  one  coal  sloop,  one 
coal  barge,  and  seven  dump-scows  of  an  aggregate  capacity  of  1,878  cubic  yards. 
Although  there  were  four  dredges  in  the  fleet  ami  seven  dump-scows,  the  contract- 
on  were  only  able  to  keep  three  dredges  and  six  dump-scows  continually  at  work,  as 
one  dredge  and  one  dump-scow  was  usually  undergoing  repairs.  The  0«fi.  Shelly 
^a9  taken  off  the  work  November,  1888,  leaving  the  plant  and  force  for  the  rest  of 
Um  contract  to  consist  generally  of  three  dredges,  three  tugs,  six  dnmp-6cowS|  one 
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coal  sloop,  four  yawls,  one  snperinteDdent,  one  carpenter,  six  captains,  six  engineers, 
six  cooks,  with  iwenty-six  deck-hands,  laborers  and  watchmen. 

In  order  to  push  the  work  the  contractors  in  December,  1688,  placed  a  second  crew 
on  board  tyv^o  of  the  dreilges  and  their  tenders,  the  tngs.  Day  and  night  work  was 
then  inaugarated  and  continued  through  January  and  Febrnary,  1889,  when  the 
third  dredge,  which  had  been  undergoing  repairs,  was  again  put  in  commission,  and 
one  of  the  double  crews  transferred,  so  that  in  March  and  April,  1889,  one  dredge  had 
a  double  crew,  and  two  dredges  single  crews.  For  the  remaining  months.  May  and 
June,  1889,  the  three  dredges  worked  single  crews,  and  in  the  day  time. 

SYSTEM  OF  WORKING  THE  PLAKT,  MSASURKMBNT  AND  SUPBRVISION. 

fhe  channel  to  be  excavated  is  100  feet  wide  and  12  feet  deep,  and  is  taken  out  in 
three  cats,  one  cut  to  each  dredge  from  30  to  40  feet  in  width,  the  three  dredges  being 
about  a  mile  apart,  "echelon^  fashion.  This  was  varied  in  some  places,  and  the 
dredge  allowed  to  take  out  a  full  width  as  it  advanced,  thereby  saving  a  little  time 
in  moving  anchors,  and  making  it  possible  to  place  any  excessive  depth  or  width  on 
the  dredge  and  captain  who  did  the  work.  The  different  cuts  are  ranged  from  a  row 
of  range  piles,  set  about  100  feet  apart  on  the  west  bank,  and  30  feet  from  edge  of 
cut.  The  dump-scows  are  four-hopper  scows,  are  loaded  on  the  starboard  side  of  the 
dredge,  the  dredges  facing  up  the  cut  towards  the  north,  and  moved  in  that  direc- 
tion, except  in  Kedfish  Cut,  where  the  strong  current  and  shoal  water  on  the  east 
bank  made  it  imprrative  to  reverse  the  dredge  and  work  south,  thereby  keeping  the 
dump-scows  and  tog  in  deep  water. 

A  subinspector  was  placed  on  each  dredge,  and  two  when  on  day  and  night  work, 
to  measure  and  record  the  amount  of  material  carried  away  in  the  dump-scows,  see 
that  the  scows  were  dumped  at  the  proper  distance  from  the  channel,  record  all  lost  time 
and  the  cause  thereof  for  each  dredge,  note  the  location  of  each  dredge  daily  as  it  ad- 
vsnced  with  respect  to  the  range  piles  (which  are  nnmbered  and  plotted  on  workius 
chart  in  office  from  sextant  angles  taken  at  the  time  of  driving  range  piles),  sound 
from  time  to  time  from  stem  of  dredge  and  record  same  to  compare  with  monthljT  sur- 
vey, and  assist  the  dredge  captain  as  to  the  proper  move  to  make  for  a  certain  depth, 
a  certain  width,  and  certain  bank  At  the  end  of  each  month  a  survey  wasmade  and 
cross-sections  taken  of  that  part  of  the  cltannel  completed  to  its  full  dimensions. 
From  this  data  is  calcalated  the  excessive  excavation  and  a  deduction  made  from  the 
measurement  as  given  in  damp-scows  loaded  in  tiiat  particular  part  of  the  complete 
channel. 

The  dumping-ground  is  from  five-sixths  to  1  mile  from  the  cut,  in  about  8  feet  of 
water,  and  as  the  scows  when  fully  loaded  and  their  tugs  draw  from  8  to  8|  feet,  the 
work  nad  to  be  discontinued  at  very  low  tides.  The  dumping-gronnd  was  changed 
from  the  east  to  the  west  side  of  the  channel  when  within  2  miles  of  Redfish  Reef;  as 
it  was  thought  for  the  best  interest  of  navigation  that  no  obstruction  should  be  placed 
to  the  free  beating  up  and  down  the  bay  of  schooners  making  or  leaving  Middle  Pass 
at  Rediish  Reef.  The  dumping-gronnd  for  the  material  excavated  in  Redfish  Cut  had 
to  be  located  in  some  cases  over  2  miles  from  the  place  of  excavation,  as  the  banks  in 
the  immediate  vicinity  of  Redfish  Cut  had  only  afew  feet  of  water  at  mean  low  tide, 
and  the  tugs  with  scows  bad  to  first  run  a  long  distance  through  the  cut  before  they 
conld  turn  out  for  their  dumping-ground. 

The  material  excavated  varied  from  fine  sand,  which  coul '  not  be  retained  in  the 
hopper  without  calking  and  filling  crevices  with  old  rope  and  hay;  shell  and  clay, 
which  clogged  the  dump-chains  so  that  the  doors  would  not  dump,  the  material  hav- 
ing to  be  removed  before  the  chains  conld  be  overhauled  and  the  doors  put  in  work- 
ing order ;  hard  shell  and  sand  banks,  when  one  qnaiter  of  a  bucket  was  considered  a 
g(K>d  working  load  for  every  swing  of  the  bucket ;  and  stiff  yellow  clay,  which  in  some 
cases  would  not  dump  from  the  backet  into  the  hopper  and  had  to  be  dug  ont  of  the 
bucket.  Old  trees  were  not  enooantered,  but  an  occasional  submerged  pile  and  one 
old  wreck,  but  no  delay  of  any  consequence  was  incurred  by  snags  ofany  kind. 

In  the  latter  part  of  December,  1888,  and  all  of  January,  1889,  the  fleet  was  at  work 
in  Redfish  Cat  and  approaches,  and  had  to  contend  against  low  tides,  causing  shoal 
water  on  the  dumping-ground,  the  tugs  and  scows  remaining  hoars  at  a  time  aground 
a  nd  unable  to  move.  There  are  in  Redfish  Cut  strong  currents,  and  with  bad  anchorage 
it  made  it  impossible  to  hold  the  dredges  in  position  at  certain  times  of  the  tide  when 
re-enforced  by  strong  wind.  The  material  was  compact  shell,  sand,  and  clay,  the 
bucket  coming  up  only  one-fourth  full  at  a  time;  the  material  also  wedged  the  dump 
chains  so  that  they  could  not  dump,  and  together  with  the  confined  nature  of  the  cut, 
making  it  difficult  to  maneuver  the  tugs  and  scows.  A  great  loss  to  the  contractors 
and  <  elay  to  the  work  was  occasioned  from  the  combined  causes  named  above. 

On  the  survey  of  Redfish  Cut  it  was  apparent  that  the  whole  bottom  for  several 
hundred  feet  on  each  side  of  the  gorge  is  alive  with  traveling  shell,  moving  up. and 
down  the  cut  according  to  the  directiop  of  the  tid^,  scouring  out  l^Dd  filling  up  in  pro- 
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pcntion  to  the  strength  and  carrying  capacity  of  the  current.  The  nose  or  point  la t- 
ting  ont  from  the  east  side  of  the  gorge,  which  was  removediha^  reformed  sonth  of 
its  old  position,  and  whereas  the  deptli  of  water  over  the  old  point  was  a  few  inches 
at  mean  low  tide  it  is  now  above  water  at  mean  low  tide.-  The  'practical  effect  of 
taking  off  this  point  is  to  make  the  current  run  straighter  and  with  less  eddies  through 
the  gorge,  much  to  the  satisfaction  of  those  using  the  out  having  barges  in  tow. 

The  weather  was  fairly  good  for  most  of  the  year  for  dredging  operations  and  no 
unusoal  damage  was  done  to  the  fleet.  An  easterly  gale  on  the  5th  of  July,  1888, 
caused  the  parting  of  anchor  lines.  An  extraordinary  low  tide  occurred  on  the  S^th 
of  Jannai^,  1888,  when  Redfish  gange  in  upper  bay  read  1.3  feet  below  mean  low  tide 
and  the  Half-moon  gauge  in  lower  hay  read  3.1  feet  below  mean  low  tide;  this  caused 
a  complete  cessation  ofwork. 

Hie  ganees  would  not  have  shown  so  (peat  a  difference  between  upper  and  lower 
bay  only  that  the  San  Jacinto  and  Trinity  rivers  were  in  flood  and  helped  to  keep 
upper  bay  full  and  above  its  normal  condition  when  lower  bay  is  empty  from  con- 
tinued northers. 

For  eleven  months  of  the  year  the  schooner  Andrew  Boden  was  used  as  a  dispatch 
boat  in  which  the  assistant  engineers  had  their  quarters,  giving  personal  supervision 
to  the  work  when  not  required  in  the  office  on  records,  plotting  monthly  surveys  and 
eross-sections,  etc.  The  tug  Molifneux  was  detailed  for  a  few  weeks  to  make  unex- 
pected inspections  and  assist  on  a  monthly  survey,  and  was  found  very  useful  for  the 
purpose. 

In  the  month  of  June,  1889,  the  schooner  was  employed  on  the  erection  of  beacons 
that  are  to  mark  the  channel,  and  a  steam-lauuch  was  hired  when  necessary  for  in- 
spection until  the  tug  Molyntmx  from  Anmsas  Pass  improvement  could  be  available 
18  tender  to  the  schooner  on  the  erecdon  of  beacons,  inspection  boat  to  the  dredge 
fleet,  and  survey  boat  for  monthly  and  annual  reports.  The  Molyntmx  with  crew  re- 
ported for  duty  on  ship-channel  improvement  the  first  week  in  June,  1889,  and  has 
seen  found  of  great  advantage  in  facilitating  the  work  on  surveys. 

Tide-gauges  were  placed  on  the  range  piles  as  the  fleet  advanced  and  their  mean  low 
tide  checked  at  every  monthly  survey  by  the  record  kept  at  Half-moon  and  Redfish 
Seef.  By  February,  1889,  nearly  all  the  range  piles  in  lower  bay  had  gone,  together 
with  south  beacon.  Various  causes  contributed  to  their  disappearance,  the  most  im- 
portant of  which  was  the  "Teredo  navalis,"  the  life  of  a  green  12-inch  pile  with  the 
Wk  on  being  about  two  years.  Vessels  also  come  in  contact  with  them  on  dark 
nights  and  foggy  days,  ana  the  dredge  fleet  in  boisterous  weather  was  unable  to  con- 
trol anchor  lines  and  tows,  and  asli^t  push  from  any  cause  overturned  or  broke  the 
worm-eaten  pile. 

In  February,  1889,  specifications  with  sketch  were  provided  so  that  contractors  and 
others  could  bid  for  the  renewal  of  beacons  and  range  piles,  and  as  the  life  of  a  sinale 
timber  pile  in  lower  bay  is  about  two  years  it  was  deemed  best  to  renew  all  piles 
markipg  the  channel  with  material  that  could  resist  the  ravages  of  the  teredo  and 
be  more  or  less  strong  to  withstand  damage  from  vessels.  After  canvassing  the  cost 
and  the  adaptability  of  different  material  it  was  at  length  decided  to  use  timber 
piles  covered,  where  the  teredo  eats,  with  cast-iron  pipe  and  the  annular  space  be- 
tween the  timber  and  pile  filled  with  concrete.  The  beacons  were  to  have  four  piles. 
The  range  beacons  were  to  have  three  piles  formed  like  a  tripod,  all  surmounted  with 
signal  poles  and  disks.  Finding  no  one  familiar  with  this  kind  of  construction,  and 
the  only  bids  submitted  being  exorbitant,  the  Department  undertook  the  erection  by 
dajr'fl  labor  and  began  work  on  the  1st  of  June,  1889,  and  up  to  the  present  time  the 
ooBt  of  materii^  and  labor  expended  has  been  tar  below  any  proposal  submitted. 

VACrs,  COMPARATITX  SURYXTS,  AlO)  OBSKHVATIONS. 

The  entrance  to  the  channel  at  Bolivar  is  to  be  marked  by  a  beacon  and  designated 
as  Lower  Beacon  (L.  B.).  The  southern  approach  to  Redfish  is  marked  by  South  Bea- 
eoD  (S.  B. ).  The  northern  approach  to  Redfish  Cut  is  marked  bv  North  Beacon  (N.  B. ). 
The  southern  extremity  of  Morgan^s  Cut  is  marked  by  Morgau'H  Beacon  (M.  B.).  The 
distance  between  L.  B.  and  8.  B.  is  9.93  miles,  <' Lower  Bay  Cut."  The  distance  be- 
tween 8.  B.  and  N.  B.  is  1.87  miles,  <*  Redfish  Cut."  The  distance  between  N.  B.  and 
M.  B.  is  7.10  miles,  **  Upper  Bay  Cut."    Total  length  of  channel  is  18.90  miles. 

Averr.crQ  depth  of  bay  entrance  to  channel  (L.  B.))  Apiil,  1888,  was  12.3  feet.  Im- 
mediately after  excavation,  average  13.52  feet,  and  maximum  14.6  feet. 

Average  depth  of  bay  at  entrance  to  channel  (L.  B.)»  June,  1889,  is  10.9  feet;  14 
months  after  excavation  the  entrance  to  channel  averages  11.40  and  maximum  12. 

Uinimum  depth  in  channel,  time  of  excavation,  between  L.  B.  and  8.  B.,  12  feet ; 
minimum  depth  in  channel,  June,  1889,  between  L.  B.  and  8.  B.,  10.2  feet. 

Average  depth  in  bay  near  ont,  February  and  March,  1887,  8.56  feet.  Average 
depth  in  bay  near  cut,  monthly  torvey,  time  of  excavation,  8.63  feet. 

SNa  Sd- — ^98 
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Ayerage  depth  in  chaonel  between  L.  B.  and  8.  B.  at  time  of  excavation,  13.15  feet. 
Average  depth  in  channel  between  L.  B.  and  S.  B.  June,  1889|  11.61  feet.  Average 
fii]  in  an  average  of  ten  months'  time,  1.54  feet. 

The  approach  to  Redfish  Cut,  south  side,  scoured  cut  and  showed  a  deeper  cut  after 
excavation  than  was  excavated  and  retains  this  depth  in  some  places.  Redfish  Cut 
proper  maintains  about  the^same  depth.  The  width  of  the  gorge  remains  about  the 
same  since  the  excavation  of  the  point,  and  the  currents  set  with  leas  eddies  through 
the  gorge.  The  approach  to  Redfish  Cut  from  the  north  shows  little  if  any  filling, 
and  the  same  may  be  said  of  Upper  Bay  Cut  between  N.  B.  and  M,  B.,  the  time  be- 
tween monthly  and  annual  survey  being  too  short  to  detect  any  appreciable  change. 
Morgan's  Cut  has  shoaled  since  the  survey  of  18B7. 

Morgan's  Canal  has  a  decrease  in  depth  since  1887,  most  probably  due  from  the 
banks  on  both  sides  of  the  canal  sliding  into  the  canal,  they  not  being  properly  iw. 
tained  and  protected. 

Currents  in  Lower  Bay  near  Bolivar  set  across  the  axis  of  channel  within  20  to  30 
degrees  of  a  right  angle.  Strong  currents  are  not  noticed  across  the  axis  of  channel  in 
Upper  Bay. 

SUMBIART. 

Total  advance  of  completed  channel  this  year,  78,675  feet,  equal  to  14.9  miles. 

SaooavaUd  hg  each  dredge  during  the  year, 

^  Cabie  yardii. 

C.  Fobes 511,295.0 

No.  5 - 686.092.4 

Col.  Craighill 212,379.6 

Gen.  Shelly 208,453.5 

Total - 1,618,220.5 

Excavated  in  advance  of  completed  channel  of  last  year 64, 672. 9 

Total 1,682,893.4 

Accounted  for  as  follows : 

Allowed  contractor  this  year ^ 1,323,738.9 

Deductions  this  year 190,686.0 

Excavated  in  advance  of  completed  channel  for  this  year 168, 468. 5 

Total 1,682,893.4 

Average  number  of  houn  by  each  dredge  in  twenty-four  houre. 


Dredge. 


C.  Fobee 

Col.  CndghU: 
No.5  ........ 

Gen.  Shelly  . 


Actoal  dredging. 


Day 
work. 


Il«  www* 

5  33 
4  41 

6  8 
0  89 


Day  and 
night 
work. 


A.  m. 

7  50 
Nonec 
11  41 
Kon& 


Bepidring  maohin- 
cry. 


rork. 


wor; 


h.  Hi. 
1  19 
1  85 
6  61 
1    19 


Day  and 
night 
work. 


3    1 
None. 
1    7 

KotMw 


The  remaining  hours  were  consumed  by  delays  in  moving  anchors,  the  repair  of 
dump-scows  and  changing  of  same,  break  down  of  tugs,  meals,  boisterous  weather, 
strong  currents  and  low  tides,  recreation,  and  sleep. 
Very  respectfully,  your  obedient  servant, 

£.  M.  Habtrick, 
U.  8,  Aeeietant  Engineer, 

MaJ.  O.  H.  Ernst, 

Corpi  of  Engineere,  U.  8.  A, 
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gorbespondence  in  matter  of  transfer  by  buffalo  batou 
ship  -  channel  company  of  its  wobks  at  morgan's  point, 
texas,  to  the  united  states. 

United  States  Engineeb  Office, 

Galveston^  Tex.^  September  19, 1889. 

Sib  :  I  have  the  honor  to  report  that  ia  aocordaDce  with  the  iDBtrao- 
lioDS  contained  in  year  letter  of  May  14,  1889, 1  have  called  upon  the 
Baffalo  Bayou  ShipGhannel  Company  to  execute  its  agreement  of  Feb- 
ruary 14, 1881,  to  transfer  to  the  United  States  its  work  at  Morgan's 
Point.  A  copy  of  the  correspondence  is  inclosed.  It  will  be  seen  that 
the  company  claims  compensation  for  their  property.  By  implication 
the  question  is  raised  also  as  to  what  is  the  meaning  of  the  term  "  com- 
pletion," as  applied  to  the  ship-channel  in  Oalvestou  Bay,  The  work 
is  not  capable  of  permanent  completion.  The  original  excavation  was 
completed  early  in  July  lust,  biit  the  portion  of  the  channel  excavated 
the  year  before  had  shoaled  so  that  there  is  not  now  a  channel  of  the 
required  dimensions  from  Bolivar  Channel  to  Morgan's  Gut. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ebnst, 
Colonel^  U.  8.  Army^      « 

The  Ohibf  op  Bnoinbbbs,  U.  S.  A.         -"^^^^^  ^^"^^  of  Engineers  ^ 


UnXBR  FBOX  XAJOB  KRN8T  TO  MR.  CAVK. 

UNrrKD  States  Exginsbb  Ofvick, 

GalveBtan,  Tex,,  July  12, 1889. 

Sir  :  I  have  the  honor  to  inform  yon  that  tbe  original  excavation  of  the  ship- 
channel  in  Galveeton  Bay  from  Morgan's  Cut  to  Bolivar  Channel  is  now  praotioally 
completed,  and  that  I  am  directed  by  the  Chief  of  Engineers  to  call  upon  your  com- 
pany to  execute  the  agreement  made  by  it  February  14,  1881. 

The  agreement  referred  to  is  fonnd  printed  upon  page  1338,  Annual  Beport  of  the 
Chief  of  £nfl[ineer«  for  1881)  and  reads,  after  a  preamble,  as  follows:  "Upon  the 
oompletioii  oi  the  said  improvement  we  wiU  enter  into  and  subscribe  any  and  all 
snch  instmaient  or  instmments  as  may  be  necessary  or  required,  in  order  fnUy  to 
tnaofer  and  surrender  to  the  United  States  the  entire  said  work,  together  with  the 
charter  and  rights  aforesaid,''  the  work  referred  to  being  your  work  at  Morgan's 
Point. 

The  instrument  which  I  suppose  to  be  necessary  would  be  a  deed  to  the  land 
through  which  Morgan's  Canal  is  cut,  including  a  strip,  say,  300  feet  wide  on  each 
side  of  the  water-way,  and  extending  fh>m  Galveston  Bay  to  the  San  Jacinto  Biver. 
Will  yon  kindly  inform  me  if  yon  are  prepared  to  execute  such  a  deed  to  the  United 
SUteef 

Very  respectfnUy,  your  obedient  servant, 

O.  U.  Erxbt, 
Major  of  Enginmr; 

£.W.  Cays,  Esq., 

PreMmt  Buffalo  Bayou  Ship-Channel  Company t  HoueUm,  Tex, 


LBTTBR  VROM  MR.  CAVB  TO  MAJOR  XRNST. 

Officb  of  BuffaijO  Bayou  Ship-Cbannrl  Company, 

Honeton,  Tex,,  July  16,  1889. 

Sir  :  Tonr  favor  of  the  13th  instant  has  been  received.  I  have  the  honor  to  state 
that  it  will  have  reply  at  the  earliest  day  practicable,  in  view  of  the  time  necessary 
for  the  consideration  of  the  matters  referred  to  therein. 

Very  respectfnUy,  your  obedient  servant,  E.  W.  Cavk, 

President 
MiJ.  O.  H.  Ernst, 

United  Statee  Sngineere, 
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lkiter  fbom  major  krnst  to  mr.  cavs. 

Unitkd  Statsb  Enqinber  Office, 

Galee9toHy  Tex.,  August  9,  18d9. 

Sir:  I  have  the  honor  to  reqaest  iDformation  as  to  the  time  about  when  I  may  ex- 
pect to  receive  a  further  reply  to  my  letter  of  the  12th  altinio  upon  the  subject  of  the 
tranafer  to  the  United  States  by  yoar  company  of  its  work  at  Morgan's  Point. 
Very  respectfuUyi  yoaf  obedient  servant, 

O.  H.  Ernst, 
Majitr  of  £ngwMr$. 
E.  W.  Cave,  Esq., 

Freaidwi  Buffalo  Bayou  Ship-Channel  Company,  Houston,  Tex. 


letter  from  mr.  cave  to  major  ern8t. 

Office  of  Bctffalo  Bayou  Ship-Channel  Company, 

Mouston,  Tex.,  August  13, 1889, 

Sir  :  I  have  the  honor  to  acknowledge  receipt  of  yonr  favor  of  the  9th  instant.  In 
reply,  I  beg  leave  t.o  state  that  I  confidently  expect  to  make  the  farther  lenlv  to  your 
letter  of  the  12th  ultimo  at  an  early  date,  and  certainly  not  later  than  the  lOth  of  next 
month,  September. 

Very  reepectfally,  your  obedient  servant,  '    £.  W.  Cave, 

Frtsidmt. 
•  M^.  O.  H.  Ernst, 

United  States  Engineers. 


letter  from  major  ERNST  TO  MR.   GAVE. 

United  States  Engineer  Office, 

Galveston,  Tex.,  August  15,  1889. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yoar  favor  of  the  13th  instant^ 
stating  that  you  expect  to  make  a  fur&er  reply  to  my  letter  of  July  12,  1889,  at  an 
early  date,  and  certainly  not  later  than  the  10th  of  next  month.  Will  yon  kindly 
furnish  oie  the  reasons  why  it  is  not  practicable  to  make  some  definite  reply  to  that 
letter  without  further  delay  t 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Mt^  of  Mnginecrs. 
E.  W.  Cave,  Esq., 

President  Buffalo  Bayou  Ship-Channel  Company,  Houston,  Tex. 


letter  from  mr.  cave  to  major  ernst. 

Office  of  Buffalo  Bayou  Ship-Channel  Company, 

Houston,  Tex.,  August  17,  1889.  * 
Dear  Sir  :  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  15th  instant. 
The  time  occupied  is  incident  to  corporate  management,  in  which  the  executive  offi- 
cers are  but  the  representatives  of  tnose  whose  interests  are  confided  to  their  super* 
vision,  and  who  are  entitled  to  be  considered  and  afforded  time  to  make  known  their 
views.  I  regret  that  you  did  not  name  a  time  in  which  reply  must  be  made,  in  which 
case  every  effort  would  have  been  made  to  make  prompt  answer.  I  hope  yod  will 
not  consider  there  has  been  any  unreasonable  delay. 

While  I  hope  and  expect  to  make  the  '•  further  reply"  named,  at  an  early  day, 
and  not  wait  until  the  latest  day  named,  1  deem  it  proper  now,  in  order  that  thei« 
may  be  no  misunderstanding  as  to  the  intentions  of  the  company,  to  8ay,ihat  I  feel 
fully  authorized  to  state  it  has  been  and  is  at  all  time  prepared  to  complete  the  trans- 
action covered  by  the  agreement  with  the  Government  of  the  United  States,  upon  the 
terms  and  in  the  manner  provided  for,  upon  such  notice  as  affords  reasonable  time  for 
corporate  action. 

Very  respectfully,  your  obedient  servant, 

E.  W,  Cave, 

JPresidffU 

|.  O.  H.  Ernst, 

United  States  Engineers, 
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lktter  from  mr.  cave  to  major  krn8t. 

Office  of  Buffalo  Bayou  Ship-Channel  Comfant, 

Houston,  Ttx,,  September  10, 1889. 

Sir:  I  hAve  the  honor  to  say,  replying  to  yoor  letter  of  12th  July,  1889,  referred  to 
in  my  prerioos  letters  of  July  16  and  Augnst  13  and  17, 1889,  that,  assuming  that  the 
GoTemment  of  the  United  States  has  completed  a  sbip-channel  for  yeesels  of  12  feet 
dnnght  from  Bolivar  Channel  to  the  channel  oonstmoted  by  this  company  (as  to 
which  we  shall  no  doubt  have  formal  assurance  in  due  time),  this  company  is  prepared 
to  turn  over  their  work  at  Morgan's  Point  and  to  surrender  their  charter,  granted  by 
the  legislature  of  Texas,  and  uie  rights  accruing  thereunder,  to  the  United  States, 
upon  reeeiving  from  the  United  States  the  stipulated  com|)ensation  therefor. 

Before  entering  into  the  details  as  to  the  precise  manner  of  making  this  transfer 
will  yon  kindly  advise  me  whether  the  United  States  is  now  prepared  to  pay  the 
agreed  compensation  for  this  transfer,  or  whether  farther  action  on  the  part  of  Con- 
gress is  to  be  awaited  in  that  behalf,  and  oblige. 

Tour  obedient  servant,  E.  W.  Cave, 

Preeidemt 

im.  O.  H.  BSNBT, 

UMied  Statee  Emffineen. 


V3. 
IMPROVEMENT  OP  TRINITY  RIVER,  TEXAS. 

The  Trinity  Biver  empties  into  Galveston  Bay  through  several 
months  or  passes,  near  itis  northeast  extremity,  about  35  miles  from 
Galveston.  The  relative  importance  of  the  passes  appears  to  have 
varied  considerably.  The  one  generally  used  by  vessels  of  late  years 
is  the  Middle  Pass.  The  channel  de*pth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  1)  feet 
or  more.  Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  2  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
3  feet  to  4  feet  8  inches.  To  accommodate  them  there  should  be  a  chan- 
nel £^  to  6  feet  deep. 

It  is  stated  upon  page  539  of  the  Annual  Beport  of  the  Chief  of  En- 
gineers for  1871  that  Pass  A,  or  the  Southeast  Pass,  was  excavated  by 
the  Government  in  1865  to  facilitat'C  the  supply  of  fuel  to  the  troops 
stationed  in  Galveston.    This  improvement  was  subsequently  obliter- 
ated by  natural  causes.    In  1880  a  channel  was  dredged  across  the  bar 
^  the  month  of  Middle  Pass,  its  length  being  4,800  feet,  its  average 
width  110  feet,  and  its  least  depth  5^  feet,  the  amount  of  material  re- 
moTed  being  47,300  cubic  yards.    (See  Annual  Beport  Chief  of  Engi- 
Deera,  1881,  p.  1341.)    This  channel  was  also  obliterated  by  natural 
causes.    In  the  winter  of  1884  and  spring  of  1885  a  channel  was  again 
dredged  through  the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth 
of  6  feet,  its  length  being  3,750  feet.    A  wooden  revetment  was  placed 
npon  the  west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon 
the  east  side  for  a  length  of  1,280  feet,  of  which  the  object  was  to  pre- 
vent the  excavated  material  deposited  near  by  from  iiowing  back  into 
the  cut.    In  my  annual  report  for  1887  I  stated  that  the  channel  had 
shoaled  in  some  places;  that  additional  dredging  was  needed,  and  that 
the  revetments  required  repairs  and  extension.    The  cost  of  the  neces- 
sary work  was  estimated  at  $25,000. 

An  appropriation  of  $12,500,  for  continuing  the  improvement,  having 
been  provided  in  the  river  and  harbor  act  of  August  11, 1888,  a  survey 
was  undertaken  this  year  in  April  to  ascertain  the  present  condition  of 
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the  bar  and  of  the  works  executed  for  its  improvement  daring  the  win- 
ter of  1884-'85.  It  was  fonnd  that  the  channel,  though  not  entirely  ob- 
literated, had  shoaled  considerably,  and  had  a  least  depth  at  one  point 
of  only  3  feet  2  inches.  The  west  revetment  is  in  fair  condition  for  a 
length  of  about  1,800  feet  from  its  up-strram  end  ;  the  remaining  975 
feet  has  been  much  damaged.  The  east  revetment  is  in  good  condition 
for  a  length  of  300  feet  from  its  down  stream  end ;  of  the  remainder, 
only  the  piles  remain.  Evidence  of  the  action  of  the  teredo  is  found  at 
the  down-stream  end  of  the  west  revetment,  but  for  most  of  the  distance 
the  wood  appears  to  have  been  protected  by  the  presence  of  fresh 
water. 

The  results  obtained  in  1885  could,  perhaps,  have  been  maintained 
by  a  small  amount  of  annual  dredging,  though  there  are  no  data  for 
estimating  exactly  what  the  amount  of  it  would  have  been  and  what  it 
would  have  cost.  The  new  appropriation  might  be  applied  to  again 
dredging  out  the  channel,  thus  affording  temporary  relief,  and  to  some 
repairs  of  the  revetments.  But  in  view  of  the  iiTCgularity  with  which 
appropriations  are  made,  it  is  believed  that  better  results  will  in  the 
end  be  obtained  by  building  two  parallel  jetties,  which  shall  concentrate 
the  flow  of  the  river  and  keep  it  at  work  upon  the  bar,  whether  there 
be  funds  available  forcontiuuing  the  improvement  or  not  Necessarily 
the  jetties  must  be  of  a  cheap  form.  It  has  accordingly  been  decided, 
with  your  approval,  to  build  two  parallel  timber  jettiea,  extending  from 
the  mouth  of  the  middle  pass  across  the  bar  to  a  depth  of  6  feet  in  Gal- 
veston Bay.  The  west  jetty  is  to  follow  the  line  of  the  present  west 
revetment,  and  to  embody  as  part  of  itself  so  much  of  that  work  as  is 
serviceable.  The  interval  between  the  two  jetties  is  to  be  275  feet.  The 
form  of  construction  is  a  continuous  line  of  sheet-piling,  driven  10  feet 
into  the  ground,  and  projecting  4  feet  above  the  water  surface,  strength- 
ened by  a  double  row  of  stringers  at  top  and  another  double  row  at  the 
water-surface,  which  are  in  turn  embraced  between  and  bolted  to  stiff 
piles  in  pairs  driven  to  a  penetration  of  16  feet,  the  interval  between 
the  pairs  being  8  feet  The  total  length  of  the  west  jetty  is  to  be  7,750 
feet,  and  of  the  east  jetty  7,600  feet.  Low  submerged  dams  or  sills  are 
to  be  placed  across  the  two  other  principal  passes  to  prevent  their  en- 
largement. 

Tb^  total  estimated  cost  of  the  two  jetties  and  the  two  sills,  includ- 
ing the  removal  of  so  much  of  the  old  east  revetment  as  may  remain 
after  the  completion  of  the  new  work,  is  $55,000.  This  is  an  increase 
of  $30,000  above  the  estimates  heretofore  submitted,  but  the  latter  did 
not  include  the  cost  of  maintenance.  The  present  estimate  is  exjiected 
to  create  a  channel  8  feet  deep  between  the  Jetties,  and  to  maintain  it 
during  the  life  of  the  timber,  or  say  eight  years. 

It  is  proposed  to  apply  the  funds  now  available  to  the  west  jetty, 
beginning  at  the  up-stream  end,  and  working  down-stream  as  far 
as  they  will  go.  Proposals  for  doing  the  work  by  contract  have  been 
invited  by  public  advertisement,  and  are  to  be  opened  on  the  26th  of 
July. 

A  special  agent  was  employed  throughout  the  year,  whose  business 
it  was  to  make  a  daily  record  of  all  in  coming  and  out-going  trade.  The 
commercial  statistics  compiled  from  this  record  are  appended. 

The  amount  estimated  for  carrying  on  the  improvement  during  the 
fiscal  year  ending  June  30, 1891,  is  $42,500,  with  which  sum  it  is  pro- 
posed to  oomplete  the  west  jetty  and  build  the  east  jetty. 

The  original  estimated  cost  of  the  work  as  here  revised  is $89, 500. 00 

The  aggregate  amount  appropriated  to  July  1,  1H89,  is 47, 000. 00 

The amouDt  setaaJlv  expended  is 34,535.1^ 
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The  -work  i«  located  in  the  collection  district  of  GaWeston.  The  nearest  light< 
boose  is  at  Redfish  Bar. 

The  amonnt  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  endinff 
Jane  30, 1889,  was  f  153, 040. 51.  ^ 

Money  statement 

Amount  appropriated  by  act  of  Anenst  11, 1888 $18,600.00 

July  1, 1889,  amoont  expended  daring  fiscal  year,  exclnsive  of  liabilities 
oatstanding  Joly  1,  lw8 35.97 

July  1, 1889,  balance  available 12,464.03 


{    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  TOR  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

« 
[Beportod  by  Special  Agent  L.  Q.  ChemlMn.  of  WeUiwille,  Tex  ] 

The  trade  of  Trinity  Biver  was  carried  in  36  vessels,  schooners,  and  sloops,  exclu- 
sively, plying  between  Wallisville  and  Galveston.  Their  length  on  deck  is  from  24 
feet  to  65  feet;  dranght  when  loaded  from  2  feet  to  4  feet  6  inches,  and  their  tonnage 
ranging  from  3  tons  to  32  tons  each.  They  made  1,330  tri*  s  dnring  the  year,  668  ar- 
rivals and  663  departures.  The  total  tonnage  of  vessels  arriving  was  8,372  tons,  and 
of  vessels  departing  wa^  8,365  tons.    Freight  carried  was  as  follows : 


Artlele. 


nCPOSTB. 


.berreb. 


AIligBtor  hidee niunber. 

CbsTOoel lisrrelB. 

Cottea bales. 

Seed-eottcn , tons. 

Wood ....oords. 

PQing pieces. 

Baflroadties do... 

HtggM do»en . 

Fonltfy do... 

Tlab .....ponnda. 

Moaa do... 

CliyaaheOs barrela. 

CalTaa head. 

H00i do... 

Bbeep do... 


Totol. 


QnaatJty. 


2,496 


1.460 
2e.lOI 

207 

M 

8,014 

800 

1.056 

4.13:i 

31 

24,880 

8,800 

1.350 

98 

20 

28 


Approzi' 
matevalue. 


Freight 
charges. 


813,430.00 


80.\00 
12,863.70 

9,256.00 

6. 187. 00 
29,778.00 

1,009.00 
627.60 
639.80 
124,00 

1,229.20 
L«4.00 
270.00 
6!^2l00 
100.00 
28.00 


82,472.20 


$478.30 


30.00 
2,073.90 
264  80 
2  7  61 
12,093.00 
5  2.00 
167.2 
116  19 

^6.00 
368.45 

80.00 
136.00 

'i0.00 

20.00 
6.00 


10,797.90 


Total  valae  of  trade  for  the  year,  approximately,  t75,002.20 


V4. 
IMPBOVEMENT  OF  BUFFALO  BAYOU.  TEXAS. 


A  deBCTiption  of  this  stream  and  of  the  work  projected  for  its  im 
provement  was  ^ven  in  my  annnal  report  for  1887. 

At  the  date  of  my  last  annual  report  the  work  was  suspended  for 
want  of  funds.  A  new  appropriation  of  $25,000  having  been  made  by 
the  river  and  harbor  act  of  August  1 1, 1888,  a  contract  was  entered  into 
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October  26, 1888,  with  J.  J.  Atkinson  for  continuing  the  work,  and  active 
operations  were  resained  December^  6.  Much  shoaling  had  occurred  in 
the  portion  of  the  channel  dredged  out  the  previous  year  between  White 
Oak  Bayou  and  a  point  2^  miles  below,  partieuhirly  at  the  ^^  turning 
point  ^  at  the  mouth  of  White  Oak  Bayou.  This  ground  was  again  gone 
over  with  the  dredge.  The  work  of  easing  Bends  2  and  3,  situated 
about  6  miles  below  White  Oak  Bayou,  which  was  left  unfinished  last 
year,  was  continued.  That  at  Bend  2  was  completed,  and  that  at  Bend 
3  made  good  progress.  At  Bend  4,  situated  about  one-third  of  a  mile 
above  Bend  3,  the  bank  was  cut  down  by  scrapers  to  near  the  water- 
surface  with  a  view  to  cutting  off  the  point,  but  no  excavation  was  made 
under  water. 

The  total  amount  of  material  excavated  under  contract  from  the  bed 
was  48,104  cubic  yards  soft  material  and  1,795  cubic  feet  sunken  logs. 
The  force  was  engaged  also  708  hours  removing  stumps  and  wrecks 
from  the  bed.  The  total  amount  excavated  above  the  water-surface  by 
scrapers  and  mule  teams  was  5,516  cubic  yards.  The  contractor  had 
also  in  the  course  of  his  contract  removed  about  12,000  oubic  yards  at 
depths  greater  than  10  feet,  the  limit  below  which  he  was  not  entitled  to 
payment.  Before  this  yeai^s  work  was  begun  the  available  depth  for 
the  portion  of  the  stream  dredgecl  was  from  5^  to  7  feet,  and  the  width 
of  the  charxnel  for  this  depth  was  from*  30  to  W  feet.  These  dimensions 
were  increa^sed  to  a  minimum  depth  of  9^  feet  with  a  width  of  from  40 
to  80  feet. 

Under  the  terms  of  the  contract  it  was  to  have  been  completed  June 
30, 1889,  but  it  was  not  entirely  finished  at  that  time,  and  an  extension 
to  July  31  had  been  applied  for.  The  work  remaining  to  be  done  with 
the  funds  available  will  be  applied  to  easing  Bend  3,  which  it  is  ex- 
pected will  be  completed. 

The  work  was  carried  on  under  the  immediate  supervision  of  Mr.  R, 
B.Talfor,  assistant  engineer,  whose  reportis  hereto  appended,  to  which 
reference  should  be  made  for  details. 

With  the  amount  of  the  estimate,  $50,000,  for  continuing  the  work 
during  the  fiscal  year  ending  June  30, 1891,  it  is  proposed  to  again  go 
over  the  ground  heretofore  worked  over,  widening  the  water-way  where 
the  width  is  less  than  100  feet  and  where  the  cost  of  widening  is  not 
excessive,  and  to  deepen  the  channel  where  it  is  less  than  9  feet  at  mean 
low  tide Jl)y  dredging ;  to  ease  the  sharpness  of  bends  by  cutting  off 
the  points,  by  scraping  and  dredging,  and  to  remove  such  sunken  logs 
and  stumps  from  the  bed  and  such  overhanging  trees  from  the  banks 
as  may  interfere  with  navigation,  all  the  work  being  located  between 
White  Oak  and  Simm's  bayous. 

As  stated  in  former  reports,  ^'  it  is  reasonably  certain  that  the  amount 
estimated  for  the  completion  of  the  present  project,  which  has  hereto- 
fore accompanied  the  annual  reports  upon  this  work,  will  not  be  suflBl- 
cient  for  that  purpose.  To  make  a  new  estimate  would  involve  a  re- 
survey,  which  is  expensive.  Moreover,  it  is  impossible  to  make  an  ac- 
curate estimate  of  what  the  final  cost  will  be  if  the  work  be  prosecute 
as  heretofore,  under  small  and  irregular  appropriations.*  As  available 
funds  are  limited  and  can  not  well  be  spared  for  a  survey,  I  have  thought 
it  i)roper,  with  this  explanation,  to  retain  the  old  estimate." 

The  principal  trade  of  the  bayou  is  carried  on  by  the  Houston  Direct 
Navigation  Company  with  tugs  and  barges.  A  statement  of  the  freight 
carried  by  them  during  the  year  is  appended.  Many  small  vessels  also 
visit  the  bayou.  To  ascertain  the  extent  of  this  trade  a  special  agent 
was  employed  throughout  the  year,  whose  business  it  was  to  keep  a 
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dailj  record  of  all  such  vessels.    The  information  compiled  from  this 
record  is  also  appended. 

The  original  eaUmated  cost  of  this  work  was* $385,299.75 

The  aggregate  amoant  ^propriatod  to  July  1, 1889.  is 143,750.00 

The  amoant  expended,  inolading  outstanding  liabili ties,  is 138, 393. 82 

The  work  is  located  in  the  colleotion  district  of  Galveston.  The  nearest  light- 
bouses  are  those  in  Oalveston  Bay.  The  amount  of  revenue  collected  at  the  port  of 
Gaiyeetonfor  the  fiscal  year  ending  Jane  30,  Id'jO,  was  $153,040.51. 

Money  statement 

Jnly  1, 1888,  amount  aTailable. $1,087.80 

Amoant  appropriated  by  act  of  August  11, 1888 25,000.00 

S6, 067. 80 
July  1, 1889,  amoant  expended  during  fiscal  year,  exclusive  of 

lUbilities  outstanding  July  1,  1888 $18,191.52 

July  1, 1889,  outstanding  liabilities 2,540.10 

July  1, 1889,  amount  covered  by  existing  contracts 4,233. 44 

24,965.06 

Jsly  1, 1889,  balance  available 1,122.74 

iAmooB  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Sobmltted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahtrad  of  propoadls  for  improving  Bufalo  Bayou,  Texa9,  received  in  reeponee  to  adver- 
H$mmt  diUed  September  10, 1888,  and  opened  October  10,  1888,  at  QaWeeUm^  Tex,,  by 
Mtf.  0.  ff.  JSmet,  Corps  of  Engineers, 


H«L 


Kane  nd  address  of 
tdilder. 


'oini  J*.  A  t  k  i  n  N  o  n, 
Houston,  Tex. 


Cbanuster  of  work. 


Dredgtng  material  noder  water,  75,000  cable  yards, 
per  yard. 


Dredgmg  aad  soraphijr  material  above  water,  12,fi00 

cnbic  yards,  per  yarn. 
XtemoTing  feauken  logs,  3,000  eabio  feet,  per  cable 


foot. 
BemoTing  overbanglDg  trees,  250  cable  feet,  ]>er 

cnbic  loot. 
Bemoving  stomps  as  may  be  neoeaaary,  per  cent. 

above  aotoal  ooal 


ia28 
.24 
.M 
.05 
<10 


Amoont. 


$14,102.50 


^ly  one  bid  received.    Acceptance  recommended. 


RKPORT  OV  MR.  R.  B.  TALFOR,   ASSISTANT  XNOINRXR. 


Houston,  Tbx.,  June  30, 1889. 

SiB:  I  have  the  honor  to  make  the  following  report  relating  to  the  improvement 
of  Boffalo  Bayou,  Texas,  for  the  cnrrent  fiscal  year  ending  June  30,  1889. 

The  work  of  improvement  consisted  iu,  Ist,  deepening  the  channel  where  it  was 
Um  than  9  feet  depth  at  mean  low  tide  to  10  feet,  and  making  the  greatest  bottom 
width  of  that  depth  where  it  would  not  interfere  with  the  stability  of  the  banks; 
Uf  catting  off  bends  by  scraper  and  dredging ;  3d,  removing  stumps,  logs,  and  such 
orerbfoging  trees  that  might  interfere  with  navigation. 

On  Oetober  26,  18tS8,  a  contract  was  entered  into  with  Cant.  J.  J.  Atkinson  for  the 
ramoval  of  certain  materials  estimated  approximately  as  follows :  75,000  cnbic  yards 
of  earth  nnder  water,  at  28  cents  per  cnbic  yard ;  earth-work  above  water,  12,500 

*  Subject  to  revision. 
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cubio  yards,  at  24  cents  per  cubic  yard  ;  sankeu  logs,  3,000  cable  feot,  at  6  cents  per 
cnbic  foot;  overhanging  trees,  250  cubic  flBet  more  or  less,  at  5  cents  per  cubic  foot, 
and  the  removal  of  stumps  at  10  per  cent,  above  cost. 

On  December  6,  1888,  active  operations  began  at  Bend  No.  2,  which  had  preyioosly 
been  cut  down  by  mulo  teams  and  scrapers,  when  one  Osgood  dredce  and  derrick 
wero  put  to  work  at  the  lower  end  of  the  bend,  with  the  derrick  on  the  bank.  This 
work  was  completed  February  12,  1889,  but  owinff  to  the  high  water  of  December, 
1888,  and  January,  1>S89,  it  was  found  that  a  considerable  shoaling  had  taken  place 
over  the  point  dredged  ;  this  area  was  redrodged,  and  the  work  completed  by  Febru- 
ary  25,  1889.  This  plant  was  then  moved  up  to  the  ''turning  point,''  at  Houston,  the 
junction  of  the  White  Oak  and  Buffalo  bayous,  where  a  shoaling  fh>m  2^  to  4  feet  had 
taken  place  dnring  the  high  water  of  December  and  January  which  seriously  inter- 
fered with  the  turning  of  the  barges  and  schooners  engaged  in  the  bayou  trade.  On 
March  28  an  extra  dredge  and  derrick  was  put  on  the  work,  and  after  the  comple- 
tion of  the  dredging  at  the  "  turning  point ''  both  plants  were  moved  down-stream 
and  removed  a  number  of  shoal  places,  also  taking  out  such  logs  and  stamps  that  in- 
terfered with  navigation,  besides  taking  out  the  hulls  of  two  steam-boats  that  were 
wrecked  in  1839  or  1840.  The  location  of  all  the  work  done  is  shown  on  the  reduced 
chart  (scale  tdW)  acompanying.* 

At  the  present  writing  the  bayou  has  a  navigable  depth  of  9^  feet  with  a  bottom 
width  averaging  Arom  40  to  80  feet.  This  depth,  especially  at  the  ''turning  point"  at 
Houston,  is  not  to  be  relied  on,  owing  to  the  broken  condition  of  the  banks  on  the 
White  Oak  Bayou,  which  are  denuded  dnring  heavy  rains  and  freshets,  the  material 
of  which  is  carried  down  and  deposited  at  the  junction  of  the  two  bayous.  This  silt' 
ing  up  at  the  ''  turning  point  **  might  be  controlled  to  a  great  extent  by  a  systemaWo 
planting  of  Bermuda  grass  over  the  banks  of  the  upper  bayous.  In  connecti6n  with 
the  above,  I  would  respectfully  call  your  attention  to  the  const-ant  filling  taking 
place  below  the  natural  and  artificial  drains  that  empty  into  the  bayou.  Thia  filling 
might  bo  controlled  to  a  certain  extent  if  bulkheads  were  built  at  their  months  to 
such  heights  as  would  check  the  rapid  flow  of  the  drainage  water  and  cause  a  precipi- 
tation  of  a  greater  portion  of  the  sediment  carried  in  suspension  in  the  *'  catch  basin" 
formed  by  the  bulkheads. 

The  contractor  finding  that  he  could  not  complete  his  contract  within  the  time 
specified  (June  30,  1889),  applied  for  an  extension  of  thirty  days,  which  will  enable 
him  to  complete  the  work  under  the  present  appropriation. 

The  two  dredges  and  derricks  are  now  at  work  at  Bend  No.  3,  and  will  probably 
finish  by  the  15th  proximo. 

Amount  of  work  done  from  December,  1888,  to  July  1,  1889,  viz.: 

Material  under  water  dredged cnbic  yards..  48,104 

Material  above  water  dredged do....  •     282 

Scraper  work  at  bends  Nos.  3  and  4 do 5,Gl6 

Logs  removed cubic  feet..  1,795 

Stumps  removed hours..  5O5 

Removing  two  wrecks do....  2O3 

Removing  overhanging  trees » cubic  feet..  1.50g 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
U,  S.  AaHBiani  Engineer. 

ToMaj.  O.  H.  Ernst, 

Corps  of  Engineers f  U.  8.  A. 


COMMBRCIAL  STATISTICS  DURING  THE  FISCAL  YEAR  BNDINQ  JUKE  30,   1889. 

f  Reported  by  Special  A^ent  L.  F.  AlUen,  of  Hoaston,  Tex.1 

The  principal  trade  of  Buffalo  Bayou  was  carried  on  by  the  Houston  Direct  Kaviga- 
t>oo  Company,  a  separate  statement  of  which  is  given  below.  In  addition  there  was 
considerable  traffic  maintained  by  small  vessels  as  follows,  viz :  It  was  carried  in 
f*>*^ty-eight  sloops  and  schooners  ranging  in  length  from  28  to  80  feet,  dranght  when 
loaded  3  to  6  feet,  with  tonnage  of  from  3  to  45  tons  each ;  one  tow-boat,  the  Jueiine^ 
5^  V®^^»  4  foot  draught,  and  tonnage  of  9  tons ;  and  two  barges,  each  50  feet  long, 
4  feet  draught,  and  tonnage  of  25  tons.    They  made  735  t.  ips  during  the  year,  371  ar- 

*  Chut  not  forwarded. 
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liyals  and  363  departures.    The  toial  tonnage  of  vessels  arriving  at  Hoaston  was  2,959 
tons,  and  of  vessels  departing  was  2,919  tons.    The  freight  carried  was  as  follows : 


Article. 


Qtutntity. 


ZMPOBTS. 


Lumber 
Wood... 


.H  feet. 
..oorda. 


Weter-m^ons number. 

fUh bnnohee., 

Oyetere barrels.. 

GnkTel,  eMid.  end  ebellB do 

Oenetu  meroheiMUse 


Total. 


Oenend  merehandlM. 


480 

42,050 

150 

2,317 


(noUtated.) 


Approzi 
mateTsloe. 


$5viM.OO 

1,800.00 

4,000.00 

87.60 

3,400.50 

127.75 

10,074.05 


38.470.80 


8.5OS.0O 


Freight 
efaargee. 


01,11«.00 

410.00 

2,000.00 

82.60 

8,071.01 

40.00 

2,490.48 


0.060.04 


2,070.78 


BTATKlfKMT  OT  THB  COMMERCE  OV  BUFVALO  BAYOU,  TBXAA,  CARRIED  BY  THE  HOUSTON 
DIRECT  NAVIOAilON  COMPANY,  DURING  THB  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

[As  reported  by  L.  Kes:get,  eeq.,  aeoretery  of  the  company.  J 

The  freight  was  carried  in  barges,  122  feet  to  173  feet  long,  5  feet  draught,  tonnage 
115  to  254  tons  each.  These  were  towed  by  tugs,  54  to  94  feet  long,  4  feet  6  inches  to  7 
feel  draught,  tonnage  14  to  105  tons  each.  The  amount  and  value  of  freight  and 
freight  charges  were  as  follows : 


Artlole. 


Cotton 

C«Uon.eeed,  cake,  and  meal. 

Coal 

Oik 

Railroad  favn 

FaTing  atone 

ShlBc^ 

General  merchandlae 


Total 


Quantity, 
pooxida. 


82,453.800 

25.256^020 

0,012,600 

452,100 

2,240,000 

60.M)00 

240,000 

225.800 


117, 820, 210 


Approximate 
value. 


07,420,842.00 
25.265.00 
17, 281. 60 
8,842.00 
07,200.00 
725.00 
1,820.00 
837870.00 


7,676.330.40 


Freight 
ohnrge«. 


$70,810.01 

12,672.06 

3,086.43 

465.10 

760.00 

25.00 

87.37 

278.64 


87,62ft.  60 


Total  valne  of  trade  for  the  year,  approximately : 

CaMed  by  the  Houston  Direct  Nayigatiou  Company p,  575, 336. 40 

Carried  by  other  parties 42,043.30 

Total 7,617,379.70 


V5- 

UiPBOVEMENT  OP  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

The  river  and  harbor  act  of  August  11, 1888^  having  omitted  this 
work  from  the  list  of  those  for  which  appropriations  were  made,  it  was 
lafened  that  Oongress  had  abandoned  the  work,  and  I  was  authorized 
by  your  letter  of  May  7, 1889,  to  drop  it  from  the  list  of  those  under 
my  charge.  Nothing  was  done  during  the  year.  The  record  is  closed 
with  this  report. 

Money  statement, 

Jnly  1,  1*»,  amount  available 116,651.57 

Jnly  1.  1889,  amount  available 16.651.57 
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V  6. 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA  BAY,  TE 

The  river  and  harbor  act  of  Angnst  11, 1888,  having  omitted  t. 
work  from  the  list  of  those  for  whi-h  appropriations  were  made,  it  y^ 
inferred  that  Congress  had  abandoned  the  work,  and  I  was. authorize 
by  your  letter  of  May  7, 1889,  to  drop  it  from  the  list  of  those  nndi 
uiy  charge.  JN^othing  was  done  during  the  year.  The  record  is  closa 
with  this  report. 

Money  statement 

Julyl,  1888,  araoont  available $35,449.' 

July  1,  1889,  amoant  ayailable 35,449.: 


V7. 

IMPROVEMENT   OP  ARANSAS    PASS  AND    BAY   UP   TO   ROCKPORT  AN 

CORPUS  CHRISTI,  TEXAS. 

A  description  of  this  locality,  and  of  the  works  undertaken  for  i' 
improvement,  was  given  in  my  last  annual  report.  At  the  date  of  ths 
report  active  operations  in  the  field  were  suspended  for  want  of  fund 
As  soon  as  practicable  after  the  passage  of  the  act  of  August  11, 188 
which  contained  an  appropriation  of  $100,000  for  this  improvement, 
new  contract  was  advertised  and  let  for  continuing  the  revetment  < 
the  head  of  Mustang  Island.  The  revetment,  consisting  of  a  layer  < 
riprap  about  18  inches  thick,  extending  from  the  bottpm  of  the  chann 
to  high-water  mark,  had  been  placed  last  year  for  a  total  length  of  J  ,8£ 
feet,  of  which  1,280  feet  was  finished  and  615  feet  carried  up  itom  tl 
bottom  of  the  channel  only  to  low- water  mark.  The  work  this  yei 
consisted  of  completing  this  uufiuished  portion  and  extending  the  reve 
ment  seaward  a  distance  of  830  feet.  Operations  were  resumed  in  Jam 
ary,  under  contract  with  Charles  Clark  &  Co.,  of  Galveston,  and  wei 
suspended  in  May,  the  revetment  having  been  completed  as  far  as  no 
appears  to  be  necessary  (see  sketch).  The  area  of  the  slope  covered  l 
the  new  work  is  30,048  square  yards.  The  total  length  of  the  reve 
ment  is  2,725  feet.  It  has  tbus  far  proved  thoroughly  efficient.  Ti 
work  was  under  the  local  supervision  of  Mr.  Gerald  Bagnall,  assistai 
engineer,  whose  report  is  hereto  appended,  giving  further  details. 

What  would  be  the  eflfect  of  holding  the  southerly  shore  of  Aran« 
Pass  by  an  efficient  revetment  and  leaving  the  northerly  shore  free  t 
advance,  except  for  the  action  of  the  tides,  has  been  a  question  aboi 
which  some  engineers  have  had  doubts.  Upon  the  completion  of  tt 
work  in  May  several  cross  sections  of  the  gorge  were  carefully  measure 
and  a  comparison  was  made  with  the  survey  of  1887.  It  was  found  thi 
the  northerly  shore-line  hiul  advanced  about  280  feet,  diminishing  b 
that  amount)  the  surface  width  of  the  gorge,  but  it  had  been  accompanic 
by  a  deepening  which  left  the  area  of  cross-section  about  the  same.  '. 
may  be  tbund  desirable  hereafter,  in  view  of  these  changes,  to  diminis 
the  interval  between  the  proposed  jetties. 

The  revetment  having  been  completed  the  work  was  suspended,  lea 
ing  an  unexpended  balance  of  funds  of  something  over  $40,000.    Th 


f 


. 


orvaty 


/ 
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Bum  is  not  safBcient  to  jastify  beginning  the  construction  of  a  jetty.  In 
their  report  of  Jaly  19, 1887,  the  Board  of  Engineers  gave  it  as  their 
opinion  that  the  sum  of  $500,000  should  be  available  before  jetty  work 
Bhonld  be  begnn.  I  beg  leave  to  join  in  that  opinion.  The  sum  esti- 
mated for  continuing  the  work  during  the  year  ending  June  30, 1891,  is 
$500,000,  with  which,  together  with  the  unexpended  balance,  it  is  pro- 
posed to  begin  the  work  of  building  up  the  shore  end  of  the  old  south 
jetty  and  extending  it  seaward  upon  the  lines  indicated  in  my  annual 
report  of  1887. 

A  8i)ccial  agent  was  employed  during  the  year  at  Corpus  Christi  and 
another  at  B^kport,  who  kept  a  daily  record  of  all  incoming  and  out- 
going trade.  The  commercial  statistics  of  Aransas  Pass  compiled 
from  these  records,  and  also  the  statement  of  the  collector  of  the  port 
at  Crorpus  Ohristi,  are  hereto  appended. 

The  original  estimated  cost  of  this  work  as  revised  in  1867  is $2, 052, 543. 72 

The  aggregate  amount  appropriated  to  July  1,  1889,  is 581, 25().  00 

The  amount  expended,  inclnding  ontstanding  liabilities,  is 536, 930. 4 1 

In  addition  to  this  (contributed  in  1883  by  citizens  of  BockiK>rt  and 
Corpus  Christi)  there  was  expended  the  sum  of  $9,938.93. 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  Tex.  The  nearest 
light-hoQse  is  npon  Harbor  Island,  Jast  inside  the  entrance.  The  amount  of  revenne 
collected  at  the  port  of  Coipna  Christi  daring  the  fiscal  year  ending  June  30,  1889i 
was  $72.30. 

Money  statement. 

Jaly  1, 1888,  amonnt  available $2,182.20 

Amoant  appropriated  by  actof  Aagast  11, 1883 100,000.00 

102,182.20 

July  1, 1889.  amoant  expended  dadng  fiscal  year,  exclasive 

of  liabmtieeoatstanding  Jnly  1, 1888 (57,231.11 

Joly  1, 1889,  outstanding  liabilities 631.50 

57, 862. 61 

July  1, 1869,  balance  available 44,319.59 

{Amonnt  (estimated)  required  for  completion  of  existing  project 1, 471, 293. 72 
Amoant  that  can  be  profitably  exi>eudod  in  fiscal  year  ending  June 
:«,1891 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah&traet  of  proposals  for  protecting  the  shore  of  Aransas  Pass,  Texas,  from  erosion,  re- 
cewed  in  response  to  adeertisement  dated  September  10,  1888,  and  opened  October  10, 1888, 
mi  Gulneiiion,  Tex,,  by  MaJ.  O.  H,  Ernst,  Corps  of  Engineers. 

[18,000  cubio  yarda  riprftp.] 


V: 


1 


Kftme  and  sddreM  of  bidder. 


CharlM  dsrke  A  Co..  Oalyoston,  Tex 
A.lC8luuuMm  &Co.,  Gftlveaton,  Tex. 


Per  oubio 
yard. 


$2.99 
3.10 


Amount. 


$53,820 
66^800 


JSio,  1  lowest.    Acceptance  reconunended. 
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REPORT  OP  MR.   GERALD  BAGNALL,  ASSISTANT  ENGINREB. 

Galveston,  Tex.,  June  15,  1889. 

Sir  :  I  have  tbo  honor  to  make  the  following  report  of  operations  for  the  '<  improye- 
ment  of  Aransas  Pass  and  Bay  np  to  Rockport  and  Corpus  Christ!,  Tex.,*'  which 
have  been  carried  on  during  the  fiscal  year  ending  June  30,  1889. 

The  work  projected  and  carried  out  was  the  completion  to  high-water  mark  of  that 
part  of  the  protection  of  Mustang  Island  which  was  begun  in  1887  and  suspended  in 
1888  on  account  of  want  of  funds,  and  the  extension  of  the  protection  830  feet  farther 
towards  the  Gulf. 

The  same  methods  were  used  as  last  year,  the  bank  being  covered  with  a  layer  of 
riprap  18  feet  thick  from  near  the  bottom  of  the  channel  to  high- water  mark,  except 
lor  about  200  feet  at  the  Gulf  end,  where  it  was  commenced  in  24  feet  of  water. 

The  accompanying  sketches*  show :  The  progress  of  the  work  (Plate  I) ;  compara- 
tive cross-sections  of  revetment  (Plate  II) ;  comparative  cross-sections  of  the  gorge, 
1887  and  1889  (Plate  ni) ;  profile  of  St.  Joseph's  Island  (Plate  IV). 

In  accordance  with  your  instructions  dated  January  3,  1889,  I  proceeded  to  Aran- 
sas Pass  on  January  8  and  made  preparations  for  commencing  work.  An  examina- 
tion of  the  revetment  placed  last  year  was  made  and  it  was  found  to  be  in  good  con- 
dition, no  apparent  settlement  having  taken  place. 

The  shore  of  Mustang  Island  was  found  to  have  built  np  considerably  except  oppo- 
site groin  No.  5.  A  large  quantity  of  sand  had  accumulated  behind  the  artificial 
shore-line  between  spurs  Nos.  1  and  2,  and  as  this  continues  to  increase*  it  can  be  but 
a  comparatively  short  time  before  the  basin  which  was  created  there  by  the  construc- 
tion of  the  artificial  shore-line  must  be  filled  up  to  the  level  of  the  adjacent  shore. 
No  perceptible  change,  however,  was  found  to  have  taken  place  immediately  behind 
that  part  of  the  artificial  shore-line  west  of  spur  No.  1^  but  there  has  been  some 
accretion  to  the  shore  of  Turtle  Cove  in  that  vicinity. 

The  shore  of  St.  Joseph's  Island  was  fonnd  to  have  advanced  about  280  feet  at  the 
point  since  1887,  while  the  cross-section  area  of  the  gorge  has  remained  practically  the 
same. 


1887 
1887 
1887 
1880 
lfr«9 
1889 


No.  of  croas- 
Motion. 


1 

:; 

3 

1 

2 
3 


Sarfkoe 
width. 


FuL 


1,785 
1,785 
1,000 
1,804 
1,492 
1,764 


Area. 


Square/Mt 

10,246 
17. 410 
18,000 
18,824 
17,791 
18,208 


LooatioB 
on  lino. 


AB. 
CD. 
BF. 
AB. 
CD. 
EF. 


The  first  load  of  stone  was  delivered  at  the  works  on  January  16  and  the  last  on 
May  23.  During  that  period  much  delay  was  occasioned  by  the  heavy  rainfall,  which 
caused  a  succession  of  washouts  on  the  railroad  over  which  the  stone  had  to  be  car* 
ried,  so  that  the  contractors,  Messrs.  Charles  Clarke  &  Co.,  were  obliged  to  ask  for 
an  extension  of  time  of  forty-five  days  from  March  31,  and  again  for  a  second  exten- 
sion to  June  15,  both  of  which  were  granted. 

The  contractors  had  a  well-equipped  plant  on  the  grq^nd  consisting  of  one  tow- 
boat,  three  barges,  and  one  schooner,  and  were  able  to  deliver  and  place  the  stone  as 
fast  as  they  received  it,  notwithstanding  the  long  tow  from  Corpus  Christi.  They 
were  allowed  the  use  of  the  large  Government  building,  provided  they  agreed  to 
make  such  repairs  as  were  required  of  them,  which  terms  tney  accepted. 

The  method  of  placing  the  stone  was  as  follows :  Beginning  at  the  foot  of  the  slope 
the  protection  was  placed  in  convenient  sections  in  towards  the  shore.  About  half 
the  load  having  been  placed  in  this  manner,  the  barge  would  be  floated  into  shoal 
water  and  beginning  at  the  shore  end  the  balance  ot  the  load  placed  working  out. 
The  width  of  the  sections  was  equal  to  the  length  of  the  load  on  the  barge. 

The  means  adopted  to  secure  an  equal  distribution  of  the  stone  was  bv  the  use  of 
ranges  in  conjunction  with  sextant  angles.  The  ends  of  the  load  being  kept  on  the 
line  of  the  ranges,  the  barge  was  moved  5  feet  at  a  time  by  means  of  sextant  angles, 
and  an  amount  of  stone  sufficient  to  cover  that  width  thrown  off  at  each  move.  By 
using  the  angle  contained  between  the  line  of  the  ranges  and  some  distant  station  on 
the  transit  line,  only  one  angle  was  necessary  for  each  location,  and  this  being  large, 
great  accuracy  could  be  obtained  in  determining  the  distance  to  move  the  barge. 

An  examination  of  the  work  was  made  by  a  submarine  diver,  commencing  April  7 
and  ending  May  24,  1889.  During  this  period  ho  examined  the  revetment  oetween 
stations  17  and  26  of  the  transit  line.    He  reported  the  ground  well  covered,  and 

'  Plates  %,  3,  and  4  not  forwarded. 
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bioaght  ap  a  number  of  samples  of  the  stono  placed  this  year  and  last.  An  examina- 
tion of  these  showed  that  in  two  months  rock  will  become  completely  covered  with 
baniacles,  and  that  in  twelve  months  they  may  become  coveted  witb  oysters.  A 
small  20  feet  by  50  feet  barge  was  used  for  diving  operations. 

A  tide-hoase  was  erected  near  the  west  end  of  the  artificial  shore-liue  and  an  auto- 
matic tide-ganee  placed  in  it. 

At  tbe  end  of  the  season  a  considerable  deposit  of  sand  had  accumulated  on  the  re- 
vetment while  the  interstices  thronghont  were  filled.  During  the  pro«;re88  of  tbe  work 
it  was  fonnd  that  as  the  stone  was  placed  an  accretion  would  almost  immediately 
take  place  to  the  east  and  northeast  of  it,  causing  much  irregularity  in  the  slope. 

Some  beach  grass  planted  on  the  flat  which  extends  across  the  head  of  Mustang 
Idand  promises  to  be  a  success ;  it  was  transplanted  from  other  points  on  the  idand, 
and  is  not  only  in  a  healthy  condition  but  is  spreading  rapidly  and  has  already  com- 
menced to  accumulate  sand.  Only  a  small  proportion  of  these  plants  died,  but  as  the 
season  was  unusually  propitious  on  account  of  the  heavy  rainfall  it  would  be  prema- 
ture to  draw  conclusions  as  to  the  probability  of  making  it  a  success  under  ordinary 
conditions. 

The  personnel  of  Government  employes  remained  substantially  the  same  as  last 
year. 

A  transit  line  was  established  on  St.  Joseph's  Island,  beginning  at  the  point  and 
extending  np  to  near  Aransas  Wharf.    A  line  of  levels  run  over  this  showed  the  mini- 
mam  elevation  above  the  plane  of  M«  L.  T.  to  be  2.8  feet. 
The  following  is  a  summary  of  the  material  placed : 

SUMMARY. 

Biprap  expended oubio  yards..     15,988.67 

Hiprap  remaining  on  hand do....  148.32 

.  Soperficial  feet  of  slope  covered 278,531. 

Length  of  spur  (No.  3) feet.-  205. 

Gabio  yards  in  revetment  proper *15,&85.05 

Cubic  yards  in  spur  No.  3 103.82 

There  was  delivend^  besides,  437.63  cubic  yards  of  stone,  which  was  rejected  on 
account  of  its  inferior  quality. 

Very  respectfully,  your  obedient  servant,  Gerald  Baonall, 

Z7.  5.  A89%stant  Engineer, 
Uij.  0.  H.  Ernst, 

Corp§  of  Engineen,  U,  S,  A, 

« 

COMMSRCIAL  STATISTICS  TOR  THR  FISCAL  TSAR  ENDING  JUNE  30,   1889. 

[Sqwrted  by  Special  Agent  Thomae  Allen,  of  Corpoa  Cbristi,  Tex.,  and  Special  Agent  John  HoBride, 

of  Bockport,  Tex.] 

CORPUS  CHRI8TT,  TEXAS. 

^e  trade  of  Corpus  Christi  was  carried  by  tweuty-seven  schooners  having  a  length 
00  deck  from  51  to  99  feet,  draught  when  loaded  of  from  4  feet  6  inches  to  7  feet,  and 
atotmage  of  from  18  to  81  tons.  They  made  237  trips  during  the  year.  119  arrivals, 
and  118  departures.  The  total  tonnage  of  vessels  arnving  was  4,718  tons,  and  of  ves- 
Kb  departing,  4,681  tons.  The  freight  was  principally  lumber  from  Lake  Charles, 
^d  bones,  cottcm,  hides,  and  wool  to  Qalveston,  as  follows : 


Artiolee. 


C«d tone. 

J:«H«»ber Mfeet. 

M.. 


Total. 


|<^ei tons. 

C«Hon hales. 

Hides tons. 

wool do  . 

otose do   . 


Total. 


Qnantity. 


558 
4,274 
1,180 


48 
243 
130 

68 
490 


Approxi- 
mate value. 


14,044.23 

60.52A.M 

4,300.00 


74, 870. 10 

384.00 

1,062.00 

21,441.08 

18,451.08 

1,470.00 


42.800.01 


Freight 
cliargoB. 


$1,428.00 

23,606.49 

632.00 


25,566.49 

101.00 
78.50 
260.03 
131. 37 
737.00 

i,ao&79 


Total  value  of  trade  for  the  year,  approximately,  $117,679.20. 


Thif  inolades  about  SOO  yards  expended  in  increasing  height  of  shore  end. 
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ROCKPORT^  TBXA6. 

The  trade  of  Bookport  was  carried  by  the  steamer  Morgan  City^  21d  feet  long,  8  feot 
3  inches  draught,  having  a  tonnage  of  537  tons.  She  arrived  and  departed  fonr  times 
during  the  months  of  July  and  Augnst,  1888,  but  made  no  other  trips  danng  the  re- 
mainder of  the  fiscal  year.  Seven  schooners,  having  a  length  on  deck  of  from  60  to  68 
feet,  draught  when  loaded  of  from  4  feet  6  inches  t-o  6  feet,  and  a  tonnage  of  from  18 
to  55  tons,  visited  the  port  between  July  and  November,  1888,  bat'  only  three  vessels 
arrived  and  departed  daring  the  last  seven  months  of  the  fiscal  year.    The  freight  was 

as  follows : 

nCPOBTS. 


Articles. 

Quantity. 

Approxi- 
mate valae. 

Freight 
oharges. 

Oeneral  merch«ndia^ 

liumber .• 

Shimrlen 

bwrels.. 

ILfeet.. 

M... 

1,000 
471 
650 

$5,063.00 
4,588.70 
1,624.50 

'9792.51 

2,374.20 

9182.50 

Total  .. .T ...... 

ll,7«i.20 

3^529.21 

No  exports. 

Total  valae  of  trade  for  the  year,  approximately,  $11,764^. 


LBTTXR  VBOM  CHARLES  T.  BAILET,  KSQ.,  COLLECTOR  OV  THE  PORT. 

GusTOM-HouBB,  Corpus  Christi,  Tex., 

CoUectof^t  Qffloe,  Jmly  15,  1869. 

Sir  :  Referring  to  yonr  letter  of  the  1st  instant,  I  have  the  honor  to  state,  Ist^  |72.30 
was  the  amonnt  of  revenue  coUeoted  at  Corpas  Chrlsti  and  Rockport  daring  the 
fiscal  year  ending  June  30, 1889;  2d,  there  were  no  ontranees  or  clearances  of  vessels 
^quired  by  law  to  report;  3d,  1^^3,561.76  was  the  amount  of  revenue  collected  in 
the  district  of  Corpus  Christi  daring  the  said  fiscal  year. 
Very  respectfully, 

Charles  F.  Bailey, 
O.  H.  Ernst,  Collwstar. 

Major  of  En^neen. 


V  8. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  river  and  harbor  act  of  Augnst  11, 1888,  contained  an  appro- 
priation of  $25,000  for  continuing  the  improvement  dnring  the  ^fiscal 
year  ending  June  30, 1889.  In  my  annual  report  of  1887,  upon  which 
this  appropriation  presumably  was  based,  I  stated  that  a  survey  of  the 
locality  was  in  progress;  that  no  careful  estimate  of  funds  could  be 
prepared  in  advance  of  its  completion ;  that  it  was  certain  that  the  esti- 
mates contained  in  the  previous  annual  report  by  my  predecessor  wore 
not  excessive,  and  that  in  order  that  the  work  might  not  be  left  unpro- 
vided for  I  renewed  the  estimate  of  the  previous  year  for  its  continua- 
tion during  the  present  fiscal  year.  That  estimate  was  $200,000.  I  had 
not  at  that  time  given  the  work  the  careful  study  which  it  required,  the 
data  for  which  had  not  been  obtained,  but  the  regular  period  for  send- 
ing in  the  estimates  having  arrived,  theaction  just  mentioned  was  taken 
as  the  best  that  could  be  done  under  the  circumstances. 

The  survey  was  soon  afterwards  completed  and  showed  among  other 
things  that  the  works  heretofore  constructed,  which  were  begun  in  the 
spring  of  1882,  and  last  suspended  in  the  autumn  of  1884,  had  practi- 
cally disappeared.  If  the  improvement  were  resumed  it  must  begin 
afresh  at  the  beginning.  A  new  method  of  construction  must  be  em- 
ployed,  and  the  estimate  of  cost  largely  increased.  The  funds  then 
available^  appropriated  by  the  act  of  August  5, 1886,  were  not  sufficient 


APPENDIX   V — ^BEPOBT   OP  MAJOR   EfiNST.  1569 

to  jastify  beginning  the  work,  and  it  was  not  begun.  The  balance  of 
those  fbnds  remaining  uuez{)ended  Angast  1, 1888,  was  $33,904.77, 
which,  added  to  the  appropriation  of  Angnst  11,  1^88,  made  a  total 
amoant  available  for  work  this  year  of  $58,^904.77.  The  amoant  re- 
quired to  constrnct  the  works  was  estimated  at  not  less  than  $1,130,000. 
That  is,  only  about  5  per  cent,  of  the  total  cost  was  then  available. 
There  was  no  way  known  to  me  in  which  the  sum  of  $59,000  could  be 
expended  upon  the  work  without  wasting  a  large  part  of  it.  If  it  were 
applied  to  the  actual  partial  construction  of  a  jetty  it  might  be  wholly 
lost  If  it  were  applied  to  the  purchase  of  material  to  be  stored  at  some 
poiot  beyond  the  reach  of  the  sea,  there  would  be  the  expense  of  re- 
handling  the  material  which  would  be  a  great  waste.  It  was  accord- 
ingly decided  to  hold  the  funds  in  reserve  until  further  instructions 
from  Congress  could  be  received,  given  in  the  light  of  my  special  report 
of  September  29, 1887,  and  the  report  of  the  Board  of  Engineers  for 
fortifications  and  river  and  harbor  improvements,  dated  November  11, 
1887,  both  of  which  are  to  be  found  with  my  last  annual  report.  The 
record  of  commercial  statistics,  however,  being  inexpensive,  and  being 
ot  interest  and  value  whether  the  works  were  to  be  executed  or  not, 
waa  continued.  A  statement  of  the  trade  of  the  port  compiled  from 
thi8  record  is  hereto  appended. 

Upon  the  subject  of  the  estimate  of  funds  required  for  the  future 
prosecution  of  the  work,  I  beg  leave  to  repeat  my  remarks  of  last  year : 

ExperieBce  here,  aa  well  as  elsewhere  npon  the  Texas  coast,  bas  shown  that  it  is 
jueleas  to  begin  the  straggle  with  contending  forces  involveil  in  building  a  pier  oat 
into  the  Gait  of  Mexico  with  inadeqnate  means.  It  may  even  happen,  as  it  has  at 
^^»  Cavallo,  that  after  several  years  not  only  no  progress  will  have  been  made^  bnb 
the  lite  of  the  work  wiU  have  been  so  iiynred  that  it  will  be  cheaper  to  abandon  it 
uul  choose  another  one. 

The  estimate  submitted  for  carrying  on  the  work  daring  the  fiscal  year  ending  June 
30, 1891,  is  1600,000,  with  which  it  is  proposed  to  begin  the  construction  of  the  south 
Mty.  It  is  based  npon  the  engineering  necessities  of  the  case,  and  not  upon  the 
present  or  prospective  importance  of  the  port.  It  is  submitted  as  a  compliance  with 
hw,  and  not  as  an  averment  that  the  interests  to  be  benefitted  by  it  will  justify  the 
ezpeiiditore.  To  begin  the  work  with  less  than  this  will  subject  the  United  States 
to  losses,  theamouut  of  which  will  increase  with  the  degree  of  departure  from  the 
^nate  sum  mentioned,  until  a  point  will  be  reached  where  the  entire  snm  will 
prove  a  total  loss. 

If  this  or  some  other  similar  sum  can  not  now  bo  allotted  to  this  localityi  I  venture 
to  enggest  that  the  improvement  be  defen'ed  until  the  funds  which.oan  be  devoted  to 
J^are  sofflcient  to  offer  a  reasonable  hope  of  its  being  prosecuted  with  success. 

^'ginal  estimated  cost  of  the  work  as  revised  in  1888 |1, 318, 590. 23 

^gregate  amoant  appropriated  to  July  1,  1889 247,500.00 

Amoont.expendedj  including  ontstandiug  liabilities 188, 650. 23 

In  addition  there  was  appropriated  in  1878 16,000,  which  was  applied  to  removing 
*  "Tecx, 

The  work  is  located  in  the  collection  district  of  Brownsville.  The  nearest  light- 
hOQie  is  the  Brazos  Santiago  light-honse  on  Padre  Island.  The  amount  of  revenue 
^^ted  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  30,  188J,  was 
W),339.86. 

Money  statement. 

Joly  1, 1888,  amount  available $33,909.77 

Amoont  appropriated  by  act  of  Angust  11,  1888 25,000.00 

68,909.77 
^vly  1, 1889,  amount  expended  daring  fiscal  year,  exclusive 

ofliabiUaes  oatstanding  Jaly  1, 1888 156.00 

Joly  1, 1889,  outstanding  fiabilities 6.00 

60.00 

Jaly  1, 1889,  balance  available 58,849.77 

SNGh  89- 99 
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(Amount  (estimated)  required  for  completion  of  existing  project $1, 071, 090. 23 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 600,000.00 
Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
.  harbor  acts  of  1866  and  1867. 


COBfMBRCIAL  STATISTICS  FOR  THE  FISCAL  TBAR  ENDING  J17NB  90,  1889. 
[Reported  by  Special  Agent  B.  J.  Kenedy,  of  iMbel,  Tex.] 

The  trade  of  Brazos  Santiago  was  carried  in  two  steamers,  the  Aran§a9,  241  ftet 
long,  10  feet  draught,  having  a  tonuage  of  678.73  tons,  and  the  Morgan  City,  219  feet 
long,  10  feet  drauj^t,  having  a  tonnaj^e,  537  tons.  Also  12  schooners,  38  to  76  feet  long, 
2  feet  to  5  feet  9  inches  draught,  having  a  tonnage  ranging  from  12  to  69  tons.  These 
vessels  ply  between  Brazos  Santiago  and  Morgan  City,  Lake  Charles  and  Galveston, 
and  made  ir>8  trips  dnriog  the  year,  80  arrivals  and  78  departures,  those  arriving 
having  a  total  tonnage  of  ^,168  tons  and  those  departing  having  a  total  tonnage  of 
23J51  tons. 

Besides  these,  one  bark,  the  Le  Coq,  180  feet  long,  10  feet  draught,  and  tonnage  of  180 
tons,  made  one  trip  from  Bordeaux,  France,  bringing  a  cargo  of  oranges,  wines,  and 
liquors,  and  departed  for  Tuxpan,  Mexico,  with  ballast. 

The  flight  carried  was  as  follows : 


Articles. 


mPOBTB. 

General  merohandlee • tone. 

Lnmber ^ If  feet. 

Shinglee M.. 

Oranges namber. 

Winee  and  Uqnors ^.tons. 


Qoantity 


Approzi' 
matevalae. 


Total. 


EXPOBTS. 


Bones. 
Com. 


tons. 

bnehela. 

Hides,  skins,  and  wool tons. 

Hay do  . 

Seed  cotton do  . 


Totel 


10.000 

1,700 

920 

17,000 

84 


673 

3,456 

8,080 

29 

130 


1685, 198. 00 
38,011.40 
3,477.00 
365.00 
11,600.00 


630,421.40 


8,349.00 

1,856.40 

163.700.00 

340.00 

7,150  00 


180,804.40 


^relit:lit 
chargee. 


$51,623.06 

12,244.80 

921.00 

100.00 

609.09 

~65.388L85 


1,404.77 

436. 19 

10,427.06 

170.00 

314.90 


12,751.93 


Total  value  of  trade  for  the  year,  approximately,  |820,315.80. 


LKTTKR  FROM  D.  M.  BROWK,  ESQ.,   SPECIAL    DRPL'TY    COLLECTOR  OF  THE    PORT    OF 

BROWNSVILLE,  TEXAS. 

CusTOM-HousE,  Brownsville,  Tex.,  . 

CoUector'B  Ofioe,  July  19,  1889. 

Sir  :  In  answer  to  your  communication  under  date  of  July  1,  I860,  would  beg  to 
state,  as  follows: 

The  revenue  collected  in  this  district,  for  the  fiscal  year  ending  June  30,  1889, 
amounts  to  $50,811.07. 

The  number,  tonnage,  and  character  of  the  vessels  which  entered  and  cleared  in 
this  district  durins  the  same  period  are  the  following :  American  vessels  entered :  5 
steam,  tonnage  495  tons ;  1  sail,  tonnsge  69  tons ;  American  vessels  cleared :  5  steam, 
tonnage  495  tons.  Foreign  vessels  entered :  Steam  1,  sail  1,  tonnage  281  tons }  for- 
eign vessels  cleared :  Steam  1,  sail  1,  tonnage  281  tons. 
Bespeotfnlly, 

D.  M.  Brown, 
Special  Deputy  Collictar, 
O.  H.  Ernst, 

Mttfor  of  EngiMort, 
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TELIEGRAM  FROM  J.  J.  COCKK,  ESQ.,   COLLECTOR  OF  THE  PORT. 

Browkbville,  Tex.',  July  25,  1889. 

Amoant  collected  at  the  port  of  Brownsville  for  fiscal  year  ending  Jane  30  waa 
$20,336.86. 

J.  J.  Cocks, 

Colleetar. 
O.  H.  Ernst,  i 

U.  8.  Engineer, 


preliminart  examination  of  the  rio  grande  river  from  embu- 

do,  new  mexico,  to  el  paso,  texas. 

United  States  Engineer  Office, 

Oalveston^  Tex.,  January  19,  1889. 

Sib  :  I  have  the  honor  to  report  that  under  the  instructions  contained 
in  year  circalar  letter  of  August  28, 1888,  a  preliminary  examination 
has  been  made  of  the  Bio  Grande  River  from  Embudo  to  El  Paso,  Texas. 
It  was  made  by  my  assistant,  Mr.  Gerald  Bagnall,  aided  by  Mr.  W.  B.  An- 
gler, assistant  engineer.  Mr.  BagnalPs  report,  illustrated  with  sketches 
of  typical  portions  of  the  river,  is  herewith  transmitted. 

The  total  distance  by  river  from  Embudo  to  El  Paso  is  about  617 
miles,  the  stream  flowing  alternately  through  valleys  and  canons.  There 
is  considerable  variation  in  the  character  of  the  stream,  which  is  de- 
scribed in  detail  in  Mr.  BagnalFs  report.  A  general  summary  is  here 
given.  Of  the  total  distance,  34  miles  is  through  canon,  89  miles 
trough  open  cafion  widening  at  intervals  into  small  valleys,  and  394 
miles  through  open  valleys.  Through  the  canons  tl)e  course  of  the 
stream  is  very  tortuous,  the  banks  are  stable  and  the  current  is  swift, 
becoming  at  high  water  torrential.  Through  the  valleys  above  San 
Felipe,  which  is  about  83  miles  below  Embudo,  the  banks  are  rocky 
and  stable.  Through  the  valleys  below  San  Felipe  the  banks  are  un- 
stable, being  composed  of  a  light  sandy  soil,  and  here  the  river  is  con- 
stantly  changing  its  course. 
,  The  distance  between  banks  varies  from  40  to  800  feet. 

The  channel  depth  at  low  water  varies  from  1  to  7  feet,  except  over 
rapids,  where  it  is  from  6  to  12  inches. 

The  range  between  low  and  high  water  varies  from  about  3  feet  in 
some  parts  to  about  8  or  10  feet  in  others. 

The  height  of  the  banks  in  the  valleys  is  generally  from  about  2  to 
about  6  feet. 

.  The  slope  of  the  stream  varies  from  about  4  feet  to  the  mile  in  the 
valleys,  to  about  52  feet  to  the  mile  in  White  Bock  Oanou. 

The  low-water  discharge  at  Embudo  is  about  480  cubic  feet  per 
second.  At  El  Paso,  at  the  lowest  stage,  the  water  ceases  to  flow,  and 
except  in  detached  pools  the  bed  becomes  entirely  dry.  The  diminu- 
tion in  the  low  water  volume  in  the  lower  portion  of  the  stream  is 
probably  due  to  evaporation  and  to  the  abstraction  of  portions  of  it  for 
irrigation  purposes. 

The  obstructions  to  navigation  consist  of  rapids,  shoals,  sharp  bends, 
bowlders,  and  bridges.  In  the  first  83  miles  below  Embudo  rocky 
rapids  occur  at  intervals  of  about  800  feet,  being  still  more  frequent  in 
the  portion  which  flows  through  White  Bock  Cafion.  Lower  down, 
shoals,  though  less  frequent,  are  of  constant  recurrence.    Over  one  hun- 
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dred  and  eighty-five  sharp  bends  are  enumerated.  There  are  ten 
bridges,  besides  the  two  at  £1  Paso,  several  of  them  being  pile-bridges. 
One  stone  dam  crosses  the  river.    There  are  also  a  fuw  snags. 

The  stream  is  not  now  navigable,  and  it  can  not  be  made  so  by  an 
open  channel  improvement.  An  accurate  sarvey  and  hydrometric  ob- 
servations would  be  necessary  to  determine  positively  whether  an  im- 
provement by  locks  and  dams  could  be  made  or  not,  bnt  the  heavy  fall 
of  the  river,  the  lowness  of  its  banks,  and  the  small  discharge  do  not 
encoorage  the  belief  that  sach  improvement  would  be  financially,  even 
if  physically,  practicable.  Certainly  there  is  no  public  interest  which 
would  justify  the  expenditure  of  the  many  millions  of  dollars  which 
such  an  improvement  woald  involve.  The  irrigation  of  the  valley  is  a 
matter  in  which  the  inhabitants  are  now  deeply  interested,  while  the 
possible  navigation  of  the  river  receives  little  or  no  attention  from 
them.  Any  scheme  which  would  militate  against  the  withdrawal  of 
water  for  irrigation  purposes  would  not  be  received  with  favor.  They 
are  provided  with  good  railway  facilities.  In  my  judgment,  the  stream 
is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  n.  Eenst, 
Major  of  Engineers. 

The  Ohief  of  ENaiNEEBS,  U.  S.  A. 


report  of  assistant  engineer  gerald  bagnall. 

United  States  Engineer  Office, 

Galv€%Um^  Ter.,  Januarg  3,  1H89. 

Sir  :  I  have  the  tionor  to  make  tbe  foUowine  report  of  the  examination  of  the  Bio 
Grande  Blver  from  Emhudo,  New  Mexico,  to  £1  Paso,  Texas,  made  in  accordance  with 
instractions  received  in  your  letter  of  October  1*2,  1883. 

I  left  Ghilveston  October  19,  ^companied  by  Mr.  W.  E.  Angier,  assistant  engineer, 
and  one  oarsman,  and  arrived  at  Santa  F6,  N.  Mex.,  October  23. 

Having  purchased  eleven  burros,  with  the  necessary  camp  and  mess  outfit,  hired 
two  ponies,  and  engaged  the  services  of  a  guide,  a  cook,  and  two  packers,  we  started 
from  Santa  F^  for  Embudo  by  road  October  26,  taking  with  us  a  portable  canvas 
boat,  and  arrived  there  the  night  of  October  29. 

On  the  foUowing  day  I  commenced  the  examination  of  the  river,  which  occupied 
till  the  14th  of  December,  when  we  arrived  at  El  Paso.  Here  I  sold  the  outfat  at 
public  auction,  paid  off  the  men  engaged  at  Santa  F^,  and  returned  to  Galveston,  ar- 
riving there  on  December  18. 

The  total  time  occupied  by  this  reconnaissance  was  two  months,  of  which  we  were 
engaged  forty  five  days  in  making  the  examination  from  Embudo  to  El  Paso.  Of 
these  forty-five  days,  deducting  Sundays  and  stormy  weather,  thirty -four  were  work- 
ing days. 

The  total  estimated  length  of  river  examined  was  517  miles,  making  «n  average  of 
15  miles  for  each  working  day.  The  actual  length  of  river  examined  daily  varied 
firom  7  to  30  miles,  according  to  the  condition  of  the  roads  and  the  depth  of  water  in 
the  river. 

Up  to  November  28,  when  the  river  rose  about  half  a  foot,  traveling  by  boat  was 
very  difficult  on  account  of  the  constant  dividing  and  consequent  shoalini?  of  the 
channel.    With  the  exception  of  one  day  above  Whi  t«  RocksCaiion  we  used  the  boat 
over  the  entire  route  and  found  it  invaluable, 
vanced™^***  ^^°*  ^^  ""'  distances  estimated,  and  the  rivor  sketched  as  we  ad 


small  valleys,  and  394  miles  through  open  valleys. 

T^Jr^Zi^  *^®  cafions  the  couree  of  the  river  is  tortuous  and  has  many  lAaru  bends. 
The  banks  are  stable  and  the  current  swift.  ^  *^  wenos. 
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Through  the  valleys  above  San  Felipe  ihe  conrBe  of  the  river  is  tortaoas,  the  banks 
stable  to  height  of  from  2  feet  to  4  feet  above  the  lowest  stage,  and  the  width  of  the 
chaonel  in  ordinary  high  stages  permanent. 

In  the  valleys  below  Sau  Felipe  the  river  flows  throagh  a  channel  of  the  roost  un- 
stable character,  the  banks  and  the  bed  being  composed  of  a  light  sandy  soil,  the 
latter  in  many  places  of  a  quicksand  character.  The  river  is  therefore  constantly 
efaangin^  its  channel  and  in  high  stages  frequently  scours  out  a  new  one  at  a  consid- 
erable distance  from  the  old. 

A  noted  instance  of  this  is  to  be  seen  at  Mesilla.  The  river  formerly  ran  east  of 
that  town,  it  now  flows  2  miles  to  the  west.  This  change  was  caused  by  an  irrigating 
ditch,  which  dn:ing  a  very  high  stage  of  the  river  scoured  out  to  such  an  extent  that 
it  carried  the  entire  stream  from  its  old  channel. 

To  aid  in  my  description  I  shalltake  the  river  by  divisions,  accompanying  each  by 
one  or  two  sketches  of  portions  of  that  division  showing  its  physical  characteristics. 

The  plates  inclosed  are  as  follows : 

Plate  No.  1,  sketch  of  the  Rio  Grande  from  Embudo  to  El  Paso,  showing  the  loca- 
tion of  the  divisions. 

Plate  No.  2,  sketch  of  division  No.  1. 

Plate  No.  3,  sket<:h  of  part  of  division  of  No.  2. 

Plate  No.  4,  sketch  of  part  of  division  No.  3. 

Plates  Nos.  5  and  6,  sketches  of  parts  of  division  No.  4. 

Plate  No.  7,  sketch  of  part  of  division  No.  5. 

Plate  No.  8,  sketch  of  part  of  division  No.  6. 

Plate  No.  9,  sketch  of  part  of  division  No.  7. 

Plates  Nos.  10  and  11,  sketches  of  parts  of  division  No.  8 

Plate  No.  12,  sketch  of  part  of  division  No.  9. 

Plate  No.  13,  sketches  oi  parts  of  division  No.  10. 

Plate  No.  14,  sketch  of  part  of  division  No.  11. 

Plate  No.  15,  sketch  of  pax%  of  division  No.  12. 

DITISIOK  NO.  1  (1st  TO  4TH  MILB),  PLATR  NO.  2. 

Embudo,  situated  in  Black  Rock  Gallon,  consists  of  a  depot,  a  store,  and  one  resi- 
dence. 

The  Rio  Grande  comes  down  to  this  point  a  stream  of  clear  water  and  flows  through 
Black  Rock  Ca&on  for  a  distance  of  4  miles,  with  a  fall  of  about  14  feet  in  the  mile. 
It  has  a  width  at  its  lowest  stage  of  from  50  feet  to  100  feet,  and  a  depth  of  from 
S  feet  to  7  feet. 

The  range  between  low  and  ordinary  high  stage  is  about  8  feet.  The  sides  of  the 
cation  have  a  slope  of  from  20  degrees  to  30  degrees  with  the  horizontal,  and  are  com- 
poaed  of  volcanic  rock  imbedded  in  clay. 

This  cafion  is  800  feet  deep.  Above  on  both  sides  are  mesas  covered  with  grass  and 
a  few  pine  trees. 

Due  arroya  comes  in  from  the  east. 

Velocity  measurements  taken  immediately  above  Embudo  at  the  lowest  stage 
showed  a  discharge  of  28,700  cubic  feet  per  minute.  There  are  rapids  about  eveiy 
SOOfeet. 

The  river  is  obstructeil  by  a  large  number  of  bowlders  and  several  sharp  bends. 
There  is  a  wagon-road  on  the  east,  and  the  Denver  and  Rio  Grande  Railroad  on  the 
west  side. 

Hock  suitable  for  works  of  improvement  is  abundant.  The  nearest  heavy  timber  is 
18  miles  distant. 

DIVISION  NO.  2  (4th  to  35th  mile),  plate  no.  3. 

The  river  from  Black  Rock  Cafion  to  White  Rock  Cafion,  a  distance  of  about  31  miles 
by  low- water  channel,  runs  over  a  stony  bed.  There  are  rapids  on  an  average  about 
every  800  feet,  and  about  ten  sharp  bends. 

At  the  lowest  stage  it  has  a  width  of  from  80  feet  to  500  feet,  and  a  depth  of  from 
1  foot  to  4  feet,  except  over  rapids,  where  it  is  from  one-half  of  a  foot  to  1  foot  deep. 

The  range  between  low  and  ordinary  high  stsges  is  from  3^  feet  to  5^  feet,  but  it 
sometimes  rises  above  this,  flooding  portions  of  the  valley. 

The  slope  is  about  8  feet  in  the  mile.  The  banks,  as  a  rule,  are  almost  perpendicu- 
lar; they  are  stony  up  to  4  feet  from  the  lowest  stage,  above  this  they  are  composed 
of  a  light  sandy  soil.  At  high  stages  the  river  spreads  over  a  considerable  width, 
heiuis  in  places  one-half  a  mile  wide. 

This  high-water  channel  is  well  defined  by  its  stony  surface,  the  soil  having  been 
washed  off  and  the  stones  leveled  down. 

The  width  of  the  valley  is  from  2  to  6  miles.    The  river  t  hroogh  this  valley  ehanges 
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it«  channel  bnt  little.  Tho  limit*  of  territory  subject  to  innndation  dnriog  extraor- 
dinary high  BtAges  are  ill  detined. 

The  Chama  River  comes  in  from  the  west,  oarrying  a  large  amoont  of  sediment; 
The  Santa  Cruz  and  Sau  Ildefenso  creeks  from  the  east.  At  the  time  of  examina- 
tion the  Chama  River  was  35  feet  wide  and  2  feet  deep.  A  pile-wagon  bridge  orossea 
the  river  at  San  Jnan  and  an  iron- truss  wagon-bridge  at  Espanola. 

A  large  number  of  acequias  are  supplied  with  water  from  the  river. 

There  is  no  timber  and  but  little  brush. 

DIVISION  MO.  3  (35th  to  60th  milk),  plate  no.  4. 

The  river  here  flows  for  a  distance  of  25  miles  through  White  Rock  Cafion.  It 
has  a  width  of  from  40  feet  to  220  feet  and  a  depth  of  from  2  feet  to  7  feet,  except 
over  tho  rapids,  where  it  is  only  half  a  foot  to  2  feet  deep. 

The  fall  could  not  be  ascertained  throughout.  Where  measured  it  was  found  to 
be  from  26  feet  to  52  feet  in  the  mile. 

The  rnngo  between  low  and  ordinary  high  stages  is  about  8  feet. 

The  river  for  the  tirst  10  miles  is  bounded  by  steep  hills  of  rock  imbedded  in  clay, 
which  rise  in  q^uick  succession  back  to  the  perpendicular  face  of  the  cafion.  Through 
the  other  15  miles  there  is  but  a  steep  incline,  probably  formed  o^  debris  fallen  from 
above,  which  slopes  up  to  the  perpendicular  rock,  while  in  a  few  places  the  river  is 
bounded  by  a  perpendicular  wall. 

There  are  rapids  about  every  600  feet  and  about  thirty-eight  sharp  bends ;  also 
some  bowlders  in  the  channel. 

Que  iron-truss  railroad  bridge  crosses  the  cafion. 

Seven  arroyas  come  in  in  the  east :  Rio  Frivoles  and  eight  arroyas  on  the  west 
side,  three  of  the  latter  through  small  caQons. 

This  ca&on  is  800  feet  deep  and  has  a  broken  country  on  each  side. 

division  no.  4  (60tH  to    83d  mils),  plates  NOS.  5  AND  6. 

From  White  Rock  Cafion  to  San  Felipe  the  river  <runs  through  a  valley  one-half  to 
3  miles  wide  for  a, distance  by  low-water  channel  of  about  23  miles. 

At  low  stajge  of  river  the  height  of  the  banks  is  from  4^  feet  to  10  feet,  usually  the 
former,  and  it  has  a  width  of  from  150  feet  to  310  feet.  In  many  places  it  divides  into 
a  number  of  branches. 

During  ordinary  high  stages  the  river  has  a  width  of  from  200  feet  to  three-quarters 
of  a  mile. 

The  depth  at  lowest  stage  is  from  1^  feet  to  3^  feet,  except  over  rapids,  where  it  is 
from  half  of  a  foot  to  1  foot  deep. 

The  range  between  low  and  ordinary  high  stages  is  from  3^  feet  to  5  feet. 

There  are  slight  rapids  on  an  average  every  800  feet,  and  about  ten  sharj^  bends. 

The  banks  are  almost  perpendicular,  and  are  composed  of  small  stones  with  a  layer 
of  light  Handy  soil  on  top.  They  are  stable  np  to  the  height  of  the  stone,  which  is 
3i  feet  above  lowest  stage  at  the  mouth  of  White  Rock  Cafion,  and  gradually  decreases 
in  height  till  it  disappears  entirely  at  San  Felipe. 

The  fall  is  from  5  feet  to  7  feet  in  the  mile.  Between  San  Domingo  and  San  Felipe, 
a  distance  of  about  10  miles,  a  large  portion  of  the  valley  is  subject  to  overflow. 

Eieht  arroyas  and  one  creek  come  in  from  the  east,  and  one  arroya  from  the  west. 

A  large  number  of  acequias  are  supplied  with  water  from  the  river. 

division  no.  5  (83d  to  192d  mile),  plate  no.  7. 

From  San  Felipe  the  river  runs  through  a  valley  ftom  1  to  7  miles  wide  to  a  point 
6  miles  below  La  Joya,  a  distance  of  about  109  miles  by  low-water  channel. 

Sand-bars  are  numerous  in  this  portion  of  the  river,  dividing  it  at  places  into  sev- 
eral channels;  near  San  Felipe  there  is  a  continuous  shoal  down  the  center  of  the 
stream. 

The  width  of  the  low-water  channel  is  fh)m  150  to  800  feet  and  the  depth  from  1 
foot  to  6i  feet. 

The  range  between  high  and  low  stages  is  from  2^  feet  to  4  feet. 

At  ordinary  high  stages  the  river  has  a  width  of  from  800  feet  to  1^  miles. 

The  banks  are  unstable,  being  composed  of  a  light,  sandy  soil. 

There  are  no  decided  rapids  in  this  portion  of  the  river,  but  the  velocity  of  the  cur- 
rent varies  very  much  in  different  places. 

There  is  a  considerable  quantity  of  brush  and  cottonwood  timber  alonir  the  banks 
of  the  high- water  channel. 

The  Rio  Jemez  comes  in  from  the  west  through  a  small  cafion.  It  was  almost  dry- 
however,  at  time  of  examination.    There  are  Mbo  three  large  arroyas. 
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Tiro  pile  wagon-bridges  c^oss  the  river  on  this  divisioD,  one  at  BernaliUo  and  the 
other  at  Albaqaerqae,  and  a  Howe  tmss  railroad-bridge  of  six  100-foot  spans  orooses 
near  Isleta. 

^  DIVISION  NO.  6  (192i>  TO  197th  mile),  plate  no.  8. 

From  6  miles  below  La  Joy  a  to  San  Acaoia,  a  distance  of  5  miles,  the  rivci  flows 
through  hills,  which  in  some  places  form  ca&ons,  and  at  others  spread  ont,  leaving 
valleys  on  one  or  both  sides. 

The  hip;h- water  channel  is  from,  100  feet  to  1,500  feet  wide.  At  low  stage  it  has  a 
width  offrom  200  feet  to  800  feet,  and  a  depth  of  from  2  feet  to  4  feet;  nsual  depth  3 
feet. 
The  ran^e  between  low  and  ordinary  high  stages  is  about  3  feet. 
The  bauKs  arc  stable  through  the  cafions,  being  composed  of  solid  rock,  or  a  mixt- 
ure of  stone,  gravel,  clay,  and  sand ;  along  the  valleys  they  are  of  a  light,  sandy  soil, 
and  consequently  unstable. 

Three  small  arroyas  come  in  on  the  east,  and  one  large  one  on  the  west.    The  town 
of  La  Joyeta,  situated  in  a  valley  on  the  east  side,  has  been  deserted  through  fear  of 
the  encroachment  of  the  river. 
There  are  three  sharp  bends  on  this  division. 

DIVISION  no.  7  (197th  to  259th  miijb),platb  no.  9. 

From  San  Acicia  to  San  Marcial,  a  distance  by  low- water  channel  of  about  62  miles, 
the  river  runs  throngh  a  valley  from  three-quarters  of  a  mile  to  3  miles  wide,  and  has 
a  width  at  low  stage  of  from  200  feet  to  600  feet,  nsual  width  400  feet,  and  a  depth 
from  2  feet  to  6  feet,  nsnal  depth  3  feet. 

The  banks  are  almost  perpendicular,  and  are  unstable,  being  composed  of  light, 
sandy  soil ;  these  are  from  3  feet  to  4  feet  high. 

The  range  between  low  and  ordinary  high  stages  is  2^  feet  to  3  feet. 

The  fall  is  about  4  feet  in  the  mile. 

The  width  of  river  in  ordinary  high  stages  varies  from  400  feet  to  li  miles. 

The  low-water  channel  has  about  twenty-seven  sharp  bends. 

Nine  arroyas  come  in  from  the  east  and  eight  from  the  west. 

There  are  &ye  spans  of  an  unfinished  wagon-bridge  at  Socorro,  and  three  spans  of  a 
Howe-truss  railroad  and  wagon  bridge  at  San  Antonio.  Below  San  Acaciaseven  large 
oottonwood  trees  stand  in  the  present  channel.  Therois  a  great  deal  of  small  timber 
along  the  high- water  banks. 

division  no.  &  (259th  to  333d  mile),  plates  nos.  10  and  11. 

Note. — ^Twenty-two  miles  below  San  Marcial  the  river  rose  5  inches  during  a  storm 
which  had  lastea  three  days. 

From  San  Marcial  to  Palomas  the  river  runs  for  a  distance  of  74  miles,  by  low-water 
channel,  through  a  succession  of  vallevs  and  open  cafions  ;  the  former  from  1^  to  3 
milea,  the  latter  firom  150  feet  to  1,200  feet  wide.  The  width  of  the  river  at  low  stage 
ifl  from  150  feet  to  600  feet,  and  the  depth  from  2  feet  to  5i  feet. 

The  range  bet  wen  high  and  low  stages  is  2|  feet  to  3  feet,  except  where  narrow 
0es  cause  a  gorge  and  consequently  a  rise  of  water  lor  a  considerable  distance 

The  width  at  ordinary  high  stages  is  from  150  feet  to  three-quarters  of  a  mile. 

In  the  valleys  the  banks  are  almost  ]>erpendicular  and  are  unstable,  bein|;  com- 
poaed  of  a  light,  sandy  soil.  They  vary  in  height  from  3  feet  to  6  feet.  The  sides  of 
the  cations  are  composed  principally  of  stone  and  gravel,  mixed  with  clay  or  sand. 
About  30  per  cent,  of  the  banks  on  this  division  are  of  tne  latter  kind.  There  is  a 
large  quantity  of  good  sand-stone,  but  no  brnsh  or  large  timber. 

A  gtt^t  amount  of  drift  has  been  deposited  on  the  sand-bars,  and  a  few  snags  ob- 
Btmct  the  channel.    Two  small  rock- islands  also  stand  in  the  channel. 

There  are  about  forty  sharp  bends  in  the  low-water  channel. 

In  a  few  places  the  bed  ot  the  river  was  found  to  be  gravel. 

DIVISION  no.  9  (333d  to  382d  mile),  plate  no.  12. 

ProBi  Palomas  to  Rincou,  a  distance  by  low-water  channel  of  about  49  miles,  the 
river  flows  throush  a  valley  one-half  mile  to  3  miles  wide. 

The  width  of  the  river  at  low  stage  is  70  feet  to  400  feet;  usual  width,  180  feet; 
and  the  depth  from  1^  feet  to  5^  feet. 

The  range  between  low  and  high  stages  is  about  from  3  feet  to  4  feet. 

The  width  of  the  river  in  ordinary  high  stage  is  from  200  feet  to  1  mile.  The  banks 
are  almost  perpendicular,  and,  being  composed  of  a  light,  sandy  soil,  are  unstable, 
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altbongh  protected  to  some  extent  by  a  dense  growth  of  brnsh  and  small  timber. 
Their  nsnal  height  is  from  4  feet  to  6  ftet,  bnt  lu  some  places  they  are  14  feet  high. 

There  are  seyen  small  tribntaries  entering  the  river  from  the  west.  Of  these  the 
only  two  not  dry  at  time  of  examination  were  Rio  Animas  and  Rio  Frio. 

Five  arroyas  from  the  cast  and  two  from  the  west  al^  come  in  here. 

A  Howe-tmss  railroad-bridge  crosses  the  river  near  fiincon. 

There  is  a  laree  quantity  of  drift  on  the  bars  and  abont^  seventeen  sharp  bends  in 
the  low-water  channel. 

A  belt  of  Cottonwood  timber  lines  each  aide  nearly  all  the  way  down. 

DIVIfilON  NO.  10  (382d  to  448th  mils),  plates  N08.  13  AKD  14. 

Bincon  to  opposite  Mesquite,  a  distance  by  low-water  channel  of  66  miles,  the 
river  flows  principally  throngh  valley  which  has  a  width  of  from  one-half  mile  to  6 
miles.  It  is  from  200  feet  to  800  feet  wide  at  low  stage ;  nsnal  width  abont  300  feet. 
Its  depth  is  from  2  feet  to  6  feet ;  nsnal  depth  3  feet. 

Tiie  range  between  present  and  ordinary  high  stages  is  2^  feet  to  3  feet. 

The  width  of  river  at  ordinary  high  water  is  from  250  feet  to  1  mile.  The  banks 
are  almost  x>erpendion]ar,  are  composed  of  light  sandy  soil,  and  have  a  height  of  from 

2  feet  to  5  feet ;  nsnallv  4  feet. 

Below  Fort  Selden  there  is  abont  10  miles  of  open  cation  (sketch  13,  plate  No.  13). 
The  river  here  has  a  width  at  low  stage  of  from  100  feet  to  400  feet,  and  a  depth  of 
from  2i  feet  to  6  feet. 

Seventeen  arroyas  come  into  this  division — eight  from  the  east  and  nine  from  the 
west.    There  are  abont  <  wenty  sharp  bends  in  the  low- water  channel. 

DIVISION  NO.  11  (448th  to  511th  milk),  platb  no.  14. 

The  river  from  opposite  Mesqnite  to  the  pass  above  El  Paso,  a  distance  by  low-water 
channel  of  abont  b3  miles,  has  a  very  tortnons  course. 
Its  width,  except  in  some  few  places,  is  from  100  feet  to  200  feet,  and  its  depth  from 

3  feet  to  5  feet ;  nsnal  depth  3|  feet. 

The  range  between  low  and  ordinary  high  stages  is  abont  3  feet  to  4  feet. 

The  banks  are  unstable,  but  strengthened  to  some  extent  by  a  dense  growth  of 
brush  and  trees.  They,  as  a  rule,  are  from  3  feet  to  5  feet  above  the  present  stage,  bnt 
in  a  few  places  are  as  low  as  2  feet,  and  in  others  reach  to  a  height  of  10  feet. 

The  width  subject  to  overflow  where  the  banks  are  low  could  not  be  ascertained. 

One  arroya  comes  in  on  the  west.    There  are  abont  twenty  sharp  bends. 

DIYISION  NO.   12  (511th  to  517TH  MILS),  PL^TK  NO.   15. 

The  pass  above  £1  Paso  consists  of  a  small  cation  abont  5i  miles  long,^  with  a  width 
of  from  500  feet  to  1,200  feet. 

The  width  of  the  river  at  low  stage  is  from  100  feet  to  400  feet,  and  its  depth  from 
2  feet  to  5i  feet. 

One  arroya  comes  in  from  the  east  and  one  on  the  west.  There  is  a  stone  dam,  mak- 
ing a  fall  of  about  4  feet,  a  short  distance  above  El  Paso,  and  a  Howe- truss  bridge  at 
the  noriihern  end  of  the  cation. 

The  Tallevs  through  which  the  Rio  Grande  flows  are  very  fertile,  except  in  some 
localities  where  there  is  much  alkali  in  the  ground. 

The  water  from  the  Rio  Grande  carries  a  large  amount  of  sediment,  which  is  de- 
posited on  the  land  irrigated  by  it  and  which  is  said  to  contain  many  fertilizing 
properties.  OiHy  a  small  portion,  however,'  of  the  valley  is  under  cultivation,  not- 
witnstanding  that  produce  brings  high  prices. 

Above  Riucon,  where  the  supply  of  water  has  as  yet  been  sufficient,  this  can  only 
be  accounted  for  by  the  non-progressive  spirit  of  the  Mexican  population  and  by  the 
want  of  legislation  providing  for  the  condemning  of  the  right  of  way  for  irrigating 
ditches.  ^ 

Below  Rincon  the  supply  is  sometimes  insufficient. 

There  are  a  large  number  of  scatt«red  adobe  villages  along  the  valley,  but  only  8 
towns  of  any  importance;  these  are  as  follows : 

Bernalillo,  a  prosperous  town  of  1,800  inhabitants,  principally  consists  of  1  streeti, 
2  miles  long.    It  exports  largo  (quantities  of  wine  and  fruit,  also  some  wooL 

Albuquerque,  a  city  of  8,(H)0  inhabitants,  has  an  extensive  wool  trade,  exporting 
2,500,000  pounds  in  the  year.  It  consists  of  Old  and  New  Albuquerque;  the  former 
built  of  adobe,  the  latter  principally  of  brick.  Exports  go  north ;  the  im](k)rts  come 
both  from  the  north  and  south. 

Socorro,  a  town  of  400  inhabitants,  is  the  center  of  a  rich  mineral  country,  with 
fifty-three  mining  districts  and  cxtenbivo  smelting  works.  The  mineral  production 
of  Socorro  County  amounts  to  $3,000,000  annually :  the  railroad  business  to  $7*20,000. 

San  Marcial  i€  a  railroad  town  of  about  1,20C  inliabitants.  It  has  a  very  Utile  ex- 
port trade. 


APPENDIX  V — ^REPOST  OP  MAJOR  ERNSt.  1577 

Ke«  San  Antonio,  a  town  of  about  200  luIiabitantA,  has  extensive  coke  ovens.  A 
braneh^f  the  Atchisoo,  Topeka  and  Sauta  F^  Railroad  rans  from  here  to  the  Car- 
thage Coal  Mines.    There  are  limcBtone  quarries  6  miles  east  of  the  town. 

Lm  Graces  and  Mesilla,  two  towns  about  1  mile  apart,  have  a  popalation  of  2,500 
>Dd  1,500,  respectively.  They  are  a  mixture  of  adobe  and  modern  buildings.  The 
eoantry  around  them  is  very  fertile,  and  a  large  amount  of  farm  produce  is  shipped 
away,  principally  to  the  North. 

£1  Paso,  a  city  of  about  10,000  inhabitants,  has  extensive  smelting  works.  It  also 
baa  a  large  meat  trade.  Imports  to  the  value  of  $3,000,000  a  month  come  through  Its 
caBtom-hoaae.  Exports  to  the  value  of  $1,500,000  go  out.  The  imports  are  princi- 
pally gold  and  silver  ores  and  bullion. 

The  population  of  the  valley  from  Embudo  to  El  Piiso  is  about  47,000,  exclusive  of 
Indians.  It  is  principally  Mexican,  except  in  the  town,  where  there  is  a  large  white 
popniation.    This  does  not  include  the  town  of  El  Paso. 

The  river  is  paralleled  by  the  Denver  and  Rio  Grande  Railroad  from  Embudo  to  Es- 
pauola;  by  the  Texas,  Santa  F^  and  Northern  from  Espanola  to  White  Rock  Cafion; 
by  the  Atchisou,  Topeka  and  Santa  ¥6  from  San  Felipe  to  El  Paso.  There  are  no 
other  railroads  projected. 

The  people  of  the  valley  take  no  interest  iu  the  question  of  navigation  of  the  Rio 
Grande,  but  the  problem  of  how  to  stor^  its  waters  for  irrigation  purposes  is  one 
which  they  consider  of  vital  importance  to  the  prosperity  of  that  section. 

In  conclusion,  I  will  say  that  I  consider  the  construction,  not  only  of  an  open  river 
channel,  but  of  any  navigable  channel,  to  be  impracticable.  The^e  is  a  high  stage 
of  wat«r  in  the  river  during  the  months  of  May  and  Juno,  when  the  current  must  in 
many  places,  especially  in  the  cafLona^  become  almost  a  torrent.  In  the  valleys  this 
is  cansiBd  not  only  by  the  increased  volume  of  water,  but  also  by  a  shortening  of  the 
channel  where  it  cuts  across  the  sand-spits  aronnd  which  it  winds  during  low  stages, 
paring  the  greater  part  of  the  year,  when  the  river  is  low,  the  discharge  would  be 
inanfficient  to  supply  any  navigable  channel,  except  perhaps  a  narrow  canal  with 
loeka,  the  construction  of  which  on  a  foundation  of  sand,  in  places  40  feet  deep, 
wonld  be  fiuancially,  if  not  physicallyi  impracticable. 
Very  respectfully,  your  obedient  servant, 

Gkrau)  Baonaix, 
A89iatant  Engineer. 

^.  0.  H.  Ernst, 

CifrpM  of  Engineers,  U.  S.  A, 
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PKEUMINARY  EXAMINATION  FOR  REMOVAL  OF  RAFT  ON  GAUDALOUPE 

RIVER,  TEXAS. 

United  States  Engineer  Office, 

OalvestoUy  Tea?.,  January  16, 1880. 

815:  I  have  the  honor  to  report  that,  under  the  instructions  con- 
fined in  yoor  circular  letter  of  August  28,  1888,  a  preliminary  exam- 
joation  has  been  made  '*for  removal  of  raft  in  Guadaloupe  Eiver,'' 
?-6xa8.  It  was  made  by  my  assistant,  Mr.  R.  B.  Talfor,  whose  report 
w  hereto  appended. 

An  examination  of  the  Guadaloupe  River  was  made  under  tbe  direc- 
tion of  Oapt.  0.  W.  Howell,  Corps  of  Engineers,  in  1874.    (See  Annual 
Beport  Chief  of  Engineers,  1875,  Part  I,  page  924.)    At  that  time  there 
^ere  four  rafts,  the  first  one  beginning  about  12  miles  below  Vicforia, 
or  41  miles  from  the  mouth,  completely  blocking  the  river  for  a  dis- 
tance of  1,850  feet,  and  partially  obstructing  it  for  a  distance  of  some 
1^200  feet  more.    The  second  raft  began  about  14  miles  from  the  mouth, 
and  was  in  two  sections,  measuring  in  all  about  1,000  feet  in  length. 
Tbe  third  was  about  1  mile  below  the  second,  and  was  also  in  two  sec- 
tions^ measuring  altogether  about  1,700  feet  in  length.    The  fourth  and 
iast  was  near  the  mouth,  and  was  in  five  sections.    It  occupied  a  little 
less  than  a  mile  of  the  river,  one-half  of  which  was  raft,  the  other  half 
being  open  space  l>etween  the  sections. 
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The  recent  examination  shows  the  upper  raft  to  have  increased  m 
dimensions.  Its  head  is  aboat  1^  miles  iurther  up-stream  than  in  1874. 
It  covers  about  1^  miles  of  the  river,  and  is  broken  into  8  sections, 
ranging  from  200  feet  to  3,000  feet  in  length. 

The  up-stream  part  is  composed  mostly  of  loose  drift,  with  an  occa- 
sional jam  of  large  trees.  The  lower  and  middle  sections  appear  to  be 
wedged  in  from  bank  to  bank,  and  have  a  growth  of  willows  and  cot- 
ton woods  upon  them.  The  removal  of  this  raft  would  require  special 
appliances,  such  as  a  snag-boat,  steam  saws,  and  explosives  as  in  the 
case  of  the  Bed  Biver  raft.  The  other  rafts  were  not  visited,  for  rea- 
sons given  in  Mr.  Talfor's  report,  but  it  was  learned  that  they  had  been 
considerably  broken  up  by  the  storms  of  1886,  and  that  their  removal 
presented  no  great  difficulties.  Mr.  Talfor  roughly  estimates  the  cost 
of  removing  the  first  raft  at  about  $30,000,  and  of  the  three  others  at 
$12,000,  making  $42,000  in  all. 

There  is  at  present  no  commerce  upon  the  river  of  any  kind.  Prior 
to  1854  it  was  navigated  by  vessels  drawing  from  3^  to  4}  feet,  up  to 
Victoria.  It  is  thought  by  some  that  a  portion  of  that  trade  would  be 
restored  if  the  river  were  improved.  The  Southern  Pacific  Railway 
Company  now  has  a  branch  running  northeast  to  Bosenburg,  another 
running  northwest  to  Cuero,  and  is  building  one  running  west  to  Bee- 
ville,  at  all  of  which  points  connection  is  made  with  the  general  rail- 
way system  of  Texas.  Victoria  is  also  connected  by  rail  with  tidewater 
at  Lavaca,  about  30  m  iles  distant.  The  Guadaloupe  empties  into  Mission 
Bay,  in  which  the  depth  is  from  2  to  4  feet,  the  distance  out  to  4  feet  depth 
being  about  1^  miles.  Mission  Bay  connects  with  San  Antonio  Bay, 
which  extends  southward  about  15  miles  to  Matagorda  Island,  by  which 
it  IS  separated  from  the  Gulf  of  Mexico.  The  distance  from  the  mouth 
of  the  Guadaloupe  out  to  6  feet  depth  is  about  7^  miles.  San  Antonio 
Bay  connects  on  the  east  and  west  with  other  shallow  bays,  as  will  ap- 
pear by  an  examination  of  Coast  Survey  Charts  Nos.  108  and  109. 
There  is  no  town  upon  San  Antonio  Bay  or  either  of  the  adjoining  bays. 
The  nearest  outlet  to  the  Gulf  would  be  at  Pass  Cavallo,  about  35  miles 
distant.  To  provide  a  channel  to  this  outlet  would  involve  dredging 
through  Mission  Bay  into  San  Antonio  Bay,  and  through  the  shoals 
which  separate  San  Antonio  from  Espiritu  Santo  Bays  and  the  latter 
from  Matagorda  Bay.  The  cost  of  this  may  be  roughly  estimated  at 
about  $150,000.  The  cuts  between  the  bays  might,  perhaps^  maintain 
themselves,  but  the  channel  from  the  mouth  of  the  river  through  Mis- 
sion Bay  would  probably  require  annual  expenditure  for  maintenance, 
the  amount  of  which  there  are  no  data  for  estimating.  It  is  not  prob- 
able that  much,  if  any,  of  the  former  trade  of  the  river  would  return  to 
it,  unless  all  of  the  rafts  were  removed  and  an  outlet  provided  through 
San  Antonio  Bay  and  adjoining  bays,  and  in  view  of  the  increased  rail- 
way facilities,  it  may  be  doubted  whether  any  considerable  portion  of 
it  would  return  even  with  such  outlet  provided. 

The  removal  of  the  rafts  upon  Guadaloupe  Biver  would  be  of  benefit 
to  the  adjoining  country  by  facilitating  the  discharge  of  floods,  but  it 
does  not  appear  that  commerce  would  be  affected  favorably  to  such  an 
extent  as  to  justify  the  expenditure.  It  is,  therefore,  my  opinion  that 
the  improvement  is  not  one  worthy  to  be  utidertaken  by  the  General 
Government  in  the  interest  of  commerce. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Bbnst, 

Mafor  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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report  of  mr.  r.  b.  talror,  assistant  knginekk. 

United  States  Engineer  Office, 

Galveston^  Tex.,  November  9, 1888. 

Sir  :  lu  accordance  with  your  letter  of  the  18th  ultimo,  in  which  you  placed  me 
in  ohftrge  of  "  Examination  ftir  removal  of  raft  on  Gnadalonpo  River,"  Texas,  I  beg 
leire  to  sabmit  the  following  report : 

OviDg  to  the  bad  weather  from  October  19  to  the  2l8t,  and  from  information  le- 
ceired  from  Victoria  etating  that  the  roads  were  in  a  very  bad  condition,  aud  the 
river  high,  my  departure  was  delayed  until  Sunday,  October  28,  reaching  Victoria 
ftk3.45  p.  m.  the  same  day.  I  called  on  Mr.  G.  A.  Levi,  banker,  who  assisted  me  in 
making  preparations  for  an  early  start  the  following  morning  to  examine  the  lirst 
raft,  the  head  of  which  is  about  8  miles  (by  river)  below  Victoria.  Mr.  J.  A.  Heath, 
with  an  ambulance  and  team,  was  engaged  for  the  purpose. 

Monday,  October  29, 1  left^Victoria  at  9.30  a.  m.,  accompanied  by  Hon.  £.  D.  Lynn 
aodMr.  William  Rapley,  on  horseback,  who  were  thoroughly  acquainted  with  the 
eoQotry,  and  arrived  at  the  raft  at  1  p.  m.  O  wiug  to  the  recent  heavy  rains  the  bot- 
tom lands  in  this  vicinity  were  covered  with  water,  and  in  some  places  a  perceptible 
cairtHit  was  observed  due  uo  doubt  to  the  raft  damming  the  river  above.  This  raft, 
now  covers  an  area  of  river  of  about  1^  miles  in  length  and  is  broken  into  8  sections, 
ranging  from  200  feet  to  3,000  feet  in  length.  The  head  is  now  about  1^  miles  further 
up  the  stream  than  in  1874.    (See  tracing  of  chart  of  1874  accompanying. ) 

The  lower  and  middle  sections  of  this  raft  appear  to  be  we<iged  in  from  bank  to  bank 
with  a  growth  of  willows  and  cotton  wood  on  it,  in  places  forming  **  Tow  Heads,"  simi- 
lar to  those  found  on  the  Red  River  raft  above  Shreveport,  La.  The  upper  part  is 
eompoaed  mostly  of  loose  drift,  with  an  occasioualjam  of  large  trees.  About  1,000 
foetof  the  lower  end  of  the  raft  has  broken  or  washed  away,  leaving  the  present  end 
IfOOOfeet  larther  up  stream  than  in  1874. 

Iratnmed  to  Victoria  by  7.30  p.  m.,  and  engaged  Mr.  J.  T.  Southwell  with  ambu- 
Imce  to  go  to  the  month  of  the  river  the  following  morning. 

Tuesday,  October  30,  I  left  Victoria  at  8  a.  m.,  and  arrived  at  the  ranch  of  Col.  N. 
C.  Gallett  at  7  p.  m.,  38  miles  from  Victoria,  when  we  put  up  for  the  night. 

Wednesday,  October  31, 1  loft  the  ranch  of  Colonel  GuUett  with  a  party  of  four  on 
honehack,  with  Colonel  GuUett  as  guide,  for  the  month  of  the  river. 

After  proceeding  about  5  miles  we  met  a  Mr.  Duncan,  who  lives  between  the  month 
of  the  river  and  Hynes  Bay,  and  who  informed  us  that  the  bayous  were  ''swimming 
md  his  bridges  carried  away, "  he  having  to  swim  his  horse  across  Muddy  anft  Du- 
lioifle  bayons;  that  to  get  to  the  raft  was  impracticable  on  account  of  the  water ;  also 
that  the  raft  near  the  mouth  had  been  very  much  broken  up  by  the  storm  of  August. 
1886,  at  which  time  the  river  being  high  and  meeting  of  the  waters  of  the  gulf  ana 
|tty  hroke  up  and  disintegrated  the  solid  parts  of  the  raft,  and  at  the  present  time 
its  removal  could  easily  be  accomplished,  this  informa'ion  corroborating  that  of 
Heflsra.  Dnboise  and  McFaddeu,  both  gentlemen  having  lar.<;e  landed  interests  in  that 
wctioQ,  east  and  west  of  the  river.  The  latter  gentlemen  informed  mo  that  the  rafts 
Wween  the  14l8t  and  143d  mil^  (see  chart)  hod  also  been  greatly  broken  up  by  the 
i^in-stomi,  and  but  little  accretion  had  taken  place,  as  the  tirst  raft  caught  the  drift. 
Thin  information  from  reliable  sources  being  deemed  sufficient^  the  attempt  to  reach 
the  lower  raft  was  abandoned,  and  we  returned  to  Victoria  by  10  p.  m.,  having  rid- 
den 90  miles  in  two  days. 

Obstrnctions  to  navigation  are  the  rafts  between  Victoria  and  Mission  Bay  (the 
pnaent  month  of  the  river).  The  lower  rafts  in  their  condition  can  be  easily  re- 
iBoved,  bat  the  npper  or  first  raft,  8  miles  below  Victoria,  would  require  snag-boats 
with  steam-saws,  similar  to  those  used  in  removing  the  Red  River  raft. 

1*he  material  of  which  it  is  composed  most  be  loosened  by  the  aid  of  explosives  and 
^tinto  lengths  of,  sa^^  from  ITy  to 20  feet  long  aud  run  into  the  sloughs  and  old  '*  cut- 
^"  The  middle  raft  can  be  disposed  of  in  like  manner. 

'^  raflis  near  the  month  need  not  be  disturbed,  for  the  following  reasons :  The  ap- 
proach to  its  month  through  Hynes  Bay  around  to  Mission  Bay  is  about  15  miles  of 
shallow  water,  averaging  from  2^  to  4  feet,  but  by  cutting  a  channel  through  from 
ftboTe  the  head  of  the  lower  raft  to  Hynes  Bay,  a  distance  of  three-fourths  of  a  mile, 
^raft  would  be  utilized  as  a  dam  and  the  water  thereby  directed  through  this  cut. 
[^JMNils  of  4  feet  draught  would  save  a  distance  of  12  to  15  miles  in  entering  the  river. 
The  line  of  this  canalis  approximately  indicated  on  the  tracing  herewith. 

The  length  of  the  varions  rafts  are  as  follows:  No.  1  raft,  about  1^  miles  long  ;  No. 
2  raft,  about  1,400  feet  long ;  No.  3  raft,  about  1,000  feet  long ;  No.  4  (near  the  mouth), 
•boat  1,000  feet  long. 

APPROZIMATI^  COST  OF  RBMOVAL. 

Bafta  No.  2,  3,  and  4,  3,400  feet $12,000 

8sft  No.  I,  6,000  feet 30,000 

Total Aa  W» 
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ESTIMATED  COST  OF  CUTTING  A  CANAL  FROM  THE  RIVER  TO  HYNE8  BAY. 

OuQ  handred  feet  wide  at  the  bottom,  8  feet  deep,  4,000  feet  long,  150,000 

cubic  yards,  at  30  cents  per  cubic  yard $45,000 

Removibg  rafts  Nob.  1,  2,  and  3  38,000 

Total 83,000 

At  present  there  is  no  commerce  whatever  on  the  riyer,  but  preyious  to  and  up  to 
1860  several  small  steamers  were  engaged  in  the  carrying  trade,  besides  the  towing 
of  lumber  vessels. 

It  is  claimed  that  with  the  river  opened  to  navigation  this  trade  could  again  be 
established,  especially  in  lumber.  Vessels  could  then  not  only  go  to  Victoria,  bnt  to 
the  country  west  of  it,  via  the  San  Antonio  River.  The  value  of  the  commerce  of 
the  river  previous  to  1860  could  not  be  ascertained. 

The  inclosed  letters  of  Messrs.  G.  A.  Levi  &,  Co.,  bankers,  and  Mr.  B.  M.  Temple 
state  what  the  amonnt  of  commerce  wonld  be  if  the  rafts  were  removed,  and  to  which 
attention  is  respectfully  invited. 

In  conclusion  I  would  state  that  I  am  indebted  to  Messrs.  G.  A.  Levi  &  Brownson, 
bankei-sat  Victoria,  and  to  Hon.  E.  D.  Lynn  for  information  received  and  courtesies 
shown. 

Inclosed  please  find  vouchers  covering  the  expenses  of  the  examination^  as  fol- 
lows : 

«  •  •  •     .  •  •  « 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
Asnatant  Engine^. 
M^J.  O.  H.  Ernst, 

Corps  of  EnffiveerB,  U.  S,  A. 


V  II- 

preliminary  examination  of  the  mouth  of  caney  creek,  texas, 

where  it  empties  into  matagorda  bay. 

United  States  Engineer  Office, 

Oalveston^  Tex,y  January  14, 1^89. 

Sir  :  I  have  tho  honor  to  report  that  uuder  the  instructioDS  contaiDed 
in  yoar  circular  letter  of  August  28, 1888,  a  preliminary  examination 
has  been  made  of  the  ^^  mouth  of  Caney  Oi^k  where  it  empties  into 
Matagorda  Bay,"  Texas.  It  was  made  by  my  assistant,  Mr.  K.  B.  Tal- 
for, whose  report  is  hereto  appended. 

A  survey  for  connecting  inland  waters  along  the  margin  of  the  Gulf 
of  Mexico  was  made  under  the  direction  of  Gapt.  O.  W.  Howell,  Corps 
of  Engineers,  in  1874.  The  inclosed  tracing,  which  covers  4he  mouth 
of  Caney  Creek,  has  been  extracted  from  sheet  5  of  the  maps  of  that 
survey.  The  following  is  quoted  from  the  report:  "Caney  Creek  is  a 
sluggish  stream,  about  300  feet  wide  near  its  mouth,  that  once  emptied 
into  the  Gulf  of  Mexico,  but  about  twenty  years  ago  (written  in  1875) 
a  small  ditch  2,850  feet  long  was  dug,  connecting  it  with  Matagorda 
Bay.  This  small  ditch  has  since  enlarged  and  deepened,  until  it  now 
goes  by  the  name  of  *The  Big  Canal' ^0  feet  wide  by  about  15  feet 
deep — through  which  Caney  Creek  debouches,  and  its  former  outlet 
into  the  gulf  is  completely  obliterated.''  (See  Annual  Report  Chief  of 
Engineers,  1875,  Part  I,  page  898.) 

The  recent  examination  covered  Matagorda  Bay  for  about  1  mile 
from  the  mouth  of  the  canal,  the  canal,  and  the  creek  itself  to  a  dis- 
tance of  about  one- third  of  a  mile  above  where  the  canal  leaves  it.  The 
least  channel  depth  found  in  the  creek  was  6  feet,  and  that  in  the  canal 
9  feet    The  bay  was  found  to  have  shoaled  from  1  to  IJ  feet  since  1875. 
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Its  depth  is  uow  about  2  feet.  The  receut  soondings  are  shown  npon 
the  tracing  in  red  ink.  To  reach  a  depth  of  4.feet  in  Matagorda  Bay 
will  involve  the  excavation  of  a  channel  to  a  distance  of  from  1^  to  2 
miles  from  the  month  of  the  canal.  Mr.  Tailor  roughly  estimates  this 
to  cost  about  $30,000  for  the  shorter  distance.  It  is  probable  that  an 
annual  expenditure  would  be  required  to  maintain  the  channel  after 
the  completion  of  the  original  excavation.  There  are  no  data  for  esti- 
mating what  the  cost  of  maintenance  would  be. 

The  present  commerce  of  the  creek  is  reported  to  be  '^  a  few  light- 
draught  sloops  that  run  at  irregular  intervals  engaged  in  carrying  wood 
and  hides  to  Lavaca."  Ko  figures  are  given  as  to  the  size  and  number 
of  these  vessels,  but  it  is  inferred  that  they  are  very  small,  from  the 
fact  that  during  the  latter  half  of  the  year  1887,  when  a  record  was 
kept  under  the  direction  of  this  office  of  all  the  water  trade  of  Lavaca, 
no  vessels  were  reported  to  have  arrived  ftom  or  departed  to  Caney 
Creek.  The  Lower  Caney  country  is  principally  devoted  to  stock-rais- 
ing. Upon  the  Upper  Caney  about  800  or  900  bales  of  cotton  and  some 
sugar,  com,  etc.,  are  produced,  which  are  hauled  to  stations  upon  the 
Texas  and  Mexican  and  the  International  and  Great  Northern  rail- 
ways. Mr.  Talfor  considers  it  doubtful  whether  much  of  this  trade 
wonhl  be  diverted  to  Caney  Creek,  if  improved. 

In  view  of  the  probably  considerable  cost  of  the  improvement,  its  want 
of  permanence,  and  the  small  amount  of  commerce,  present  or  prospect- 
ive, to  be  benefited  thereby,  it  is  my  opinion  that  the  mouth  of  Caney 
Creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ebnst, 
Major  of  Engineers. 

'lie  Chief  of  ENamfiEBS,  U.  S.  A. 


sbfobt  of  mr.  r.  b.  talfor,  assistant  engineer. 

United  States  Engineer  Office, 

Galt>€stonf  Tex,,  November  14, 1688. 

8iR:  Od  my  return  to  Victoria,  after  making  an  examination  of  the  raft  on  the 
^andaloope  River,  I  proceeded  overland  to  Lavaca  Thursday,  October  31,  when  I 
^°S&Sed  a  sloop  with  two  men,  and  arrived  at  the  month  of  the  creek  at  11.30  p.  m., 
November  1.  The  foIiowing[  morning  a  zigzag  line  of  soundings  was  mn  from  a 
^poiDt  abont  one- third  of  a  mile  above  where  the  canal  leaves  tho  creek,  and  throuch 
tbe  canal  into  Matagorda  Bay  for  abont  1  mile  from  its  month  (see  sketch  inclosed). 
The  Boimdings  show  that  the  eastern  extremity  of  the  bay  has  shoaled  from^l  to  1^ 
reet  since  1875,  in  which  year,  daring  the  cyclone  of  September  15  to  17,  a  cut  was 
iDade  from  the  bay  to  the  gulf  through  Mitchell's  Bayon.  The  shoaling  is  no  donbt 
doe  to  the  gulf  Banc's  being  carried  through  this  cut  into  the  bay. 

The  channel  into  the  canal  from  the  bay  is  now  near  the  north  shore,  with  a  mini- 
mam  depth  of  2^  feet  in  it,  while  in  1874  the  channel  was  about  one-half  a  mile  further 
0onth. 
The  least  depth  of  water  found  in  the  creek  was  6  feet ;  in  the  canal  9  feet. 

COMBfBRCIAL. 

Previous  to  1861  or  1862  the  following  vessels  were  engaged  in  the  Canev  Creek 
trade :  Steamers  Cora,  Xicoy,  and  Otpyn,  with  a  carrying  capacity  of  abont  1,000  bales 
each ;  schooner  Lake  Ausiinf  50  tons,  and  various  small  crafts  of  from  5  to  20  tons. 
These  boat«  nsed  to  mn  to  Hawkins  Drawbridge,  25  miles  above  the  luouth  of  the 
canaL 

At  present  there  are  only  a  few  light-draught  sloops,  thatmn  at  irreguli^  intervals, 
eneaged  in  carrying  wood  and  hides  to  Lavaca. 

For  the  production  of  the  country  I  will  refer  you  to  inclosed  list,  for  which  I  am 
indebted  to  Mr.  Selkirk,  treasurer  of  Biatagorda  County. 
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It  is  doubtful  whether  much  of  this  trade  woald  be  diverted  to  the  creek  were  it 
made  naviji^able  for  vessels  of  light  draught,  as  there' are  other  impediments  to  navi- 
gation in  Matagorda  Bay,  which  would  render  it  an  uncertain  means  of  communica- 
tion. 

The  lower  Caney  <K>untry  is  principally  devoted  to  stock  raising.  The  products  of 
the  upper  Caney  consist  of  sugar,  cotton,  corn,  etc.,  which  is  hauled  to  Wharton,  a 
station  on  the  lino  of  the  Texas  Mexican  Railroad,  or  to  Brazoria  or  Colnmbia,  on  the 
Brazos  River,  the  latter  town  being  at  the  terminus  of  a  branch  of  the  International 
and  Great  Northern  Railroad. 

Probable  cost  of  dredging  a  channel  100  feet  wide  by  2  feet  by  7,920  feet  long,  58,- 
666  cubic  yards,  at  50  cents  per  cubic  yard,  |29,33.3. 
Very  respectftilly,  your  obedient  servant, 

R.  B.  Talfor, 

Aaaiatant  Engineer, 
Major  O.  H.  EbKst, 

Corps  of  Engineers f  U.  8.  A. 


8TATRMBNT  OF  MK.   SELKIRK,   TRRASURBR  OF  MATAGORDA  COUNTY,  TEXAS,  OF  THS 
t>RODUCB  OF  THR  LANDS  BORDERING  ON  GANET  CRBKK,  TBXAS. 

J.  T.  Sargent,  ranch  supplies  and  wood;  Jacob  Smith  &  Sous,  ranch  and  £|yrm; 
A.  C.  Bruce,  farm ;  Vincent  Hnrd,  farm,  corn,  wood,  etc. ;  Henry  Freeman,  farm, 
corn,  wood,  etc.;  W.  T.  McNeel,  farm,  10  bales;  J.  F.  Nuckols,  farm  and  ranch,  com, 
cedar  wood,  etc. ;  .1.  S.  Sanborn,  farm,  25  bales ;  J.  B.  Hawkins,  sngarfarm,  last  crop 
400  hbds.,  and  molasses,  besides  some  cotton,  has  about  1,200  acres  under  fence;  £w- 
iug  Place,  farm,  100  bales;  Wells  Thompson,  farm,  200  bales ;  C.  H.  Williams,  farm, 
50  bales;  H.  W.  Bowie,  farm,  150  bales;  P.  M.  Bowie,  farm,  150  bales;  Capt.  J.  K. 
White,  farm,  150  bales ;  Ira  Spencer,  farm,  35  bales,  corn  and  supplies,  and  ranch ; 
Wra.  Bell,  farm  and  ranch,  com,  fruit,  etc. 

River  steamers  Cora,  Luoif.  Gwyn,  average  1,000  bales  each ;  schooner  LtUse  Aaetin 
about  50  tons ;  various  small  craft  from  5  to  20  tons,  used  to  run  to  Hawkins  Draw- 
bridge, about  25  miles.  Dog  Island  Reef,  aboat  1,800  feet  across,  with  3  feet  of  water 
at  present. 

Upper  Caney's  products  go  to  Wharton  and  Brazoria. 
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IMPROVEMfiSNT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  ARKANSAS  AND  TEXAS,  AND  OF  CERTAIN  RIVERS  IN  THE  STAGES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  THE 
MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  CAPTAIN  JOSEPH  H.  WIILARD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Bed  River,  Louisiana  and  Arkansas. 

2.  Cypress  Bayon,  Texas  and  Louisiana. 

3.  Onachita  and  Black  Rivers,  Arkansas 

and  Lonisiana. 

4.  Onachita  River,  Arkansas,  above  Cam- 

den. 

5.  Bayon  lyArbonne,  Lonisiana. 

6.  Liittle  River,  Lonisiana. 

7.  Bayon    Bartholomew,  Louisiana   and 

Arkansas. 

8.  Bayon  Bosnf,  Louisiana. 

9.  Tensaa  River  and  Bayon  Macon,  Lonis- 

iana. 


10.  Bayous  Rondeway  and  Vidal,  Lonisi- 

ana. 

11.  Big  Black  River,  Mississippi. 

12.  Yazoo  River,  Mississippi. 

13.  Tchula  Lake,  Mississippi. 

14.  Tallahatchee  River,  Mississippi. 

15.  Steele's  Bayou,  Mississippi. 

16.  Big  Sunflower  River,  Mississippi. 

17.  Big  Hatchee  River,  Tennessee. 

18.  Forked  Deer  River,  Tennessee. 

19.  Water-gauges  on  the  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATIONS. 


20.  Boffne  Phalia,  Mississippi,  especially 

t£e  part  known  as  the  Narrows. 

21.  Bayou    Dercheat,    Lonisiana,    from 

Lake    Bistenan   to    the   Arkansas 
line. 


22.  OnachitaRiver,  Lonisiana  and  Arkan- 
sas, from  its  month  to  head  of  nav- 
igation, to  determine  the  advisabil- 
ity and  probable  cost  of  its  perma' 
nent  improvement. 


United  States  Engineer  Oppiob, 

Vielcgbnrg,  Miss,,  July  1,  1889. 

Qeneral  :  I  have  the  honor  to  transmit  herewith  annnal  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jane  30, 1889. 

Very  respectfally,  yonr  obedient  servant, 

J.   H.   WiLLARD, 

Captainj  Corps  of  Engineers. 
The  Chief  of  Engineers,  XT.  S.  A. 
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W  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

I^ed  River  has  its  headwaters  in  northern  Texas  and  flows  in  an  east- 
erly direction,  forming  the  boundary  line  between  Indian  Territory  and 
Texas.  At  Fulton,  Ark.,  it  changes  its  course  to  a  general  southeast- 
erly direction,  and,  flowing  through  Louisiana,  enters  the  Mississippi 
at  Ked  Biver  Landing.  The  iK)rtion  within  this  district  extends  from 
Fulton,  Ark.,  to  the  mouth  of  Atchafalaya  Kiver,  about  525  miles. 

The  improvement  of  Red  River  wa«  begun  by  the  United  States  as 
early  as  1828,  and  more  than  $500,000  were  appropriated  and  expended 
between  1828  and  1852.  No  appropriation  was  inade  between  1852  and 
1872,  during  which  time  the  results  of  former  work  were  lost. 

The  present  improvement  was  begun  in  1872.  The  project  contem- 
plated the  removal  of  snags  and  other  obstructions;  closing  Tone's 
Bayou  Outlet,  which  depletes  the  main  channel  below  as  far  as  Grand 
Ecore,  where  the  water,  diverted  through  the  outlet,  re-enters  the  river, 
opening  a  channel  through  the  falls  at  Alexandria,  La.,  and  deepening 
the  channel  at  shoal  places;  to  improve  and  keep  navigation  open  from 
Fulton  to  the  mouth  of  the  Atchafalaya.  No  estimate  for  permanent 
improvement  can  be  presented,  as  new  obstructions  are  added  continu- 
ally by  caving  banks,  etc.,  and  each  flood  brings  down  large  quantities 
of  drift  from  the  upper  river,  the  removal  of  which  requires  that  the 
work  be  carried  on  from  year  to  year. 

The  protection  of  the  harbor  at  Alexandria,  La.,  by  means  of  a  wing- 
dam  and  training-wall  is  included  in  the  project  for  this  improvement. 

The  work  from  1872  to  the  end  of  the  fiscal  year  1887-'88  benefited 
navigation  greatly.  The  great  raft  had  been  removed,  opening  more 
than  200  miles  of  river  above  Shreveport  to  navigation.  By  means  of 
snag-boats  and  shore  parties  large  quantities  of  obstructions  were  de- 
stroyed annually,  the  raft  prevented  from  reforming,  and  the  river' kept 
open  from  Fulton  to  the  mouth  of  Atchafalaya  River,  being  navigable 
between  those  points  almost  the  entire  year.  Several  iueflfectual' at- 
tempts were  made  to  close  Tone's  Bayou,  but  nothing  has  been  done 
since  early  in  1882,  when  the  dam  under  construction  was  destroyed. 
The  channel  excavation  at  the  falls  of  Alexandria  was  completed  prac- 
tically in  1885,  and  a  dam  and  training- wall  for  protecting  the  banks' 
from  erosion  by  the  current  were  built  the  same  year. 

Prior  to  1878  no  work  was  done  towards  removing  obstructions  from 
the  river  below  Shreveport,  La.,  the  appropriations  being  for  opening 
a  channel  through  the  raft  and  closing  Tone's  Bayou.  A  faint  idea  of 
the  immense  quantities  of  snags,  etc.,  obstructing  navigation  of  this 
river  can  be  gained  by  reference  to  the  listB  of  obstructions  removed, 
published  in  preceding  reports. 

The  work  performed  had  the  effect  of  reducing  insurance  and  lower- 
ing freight  rates,  besides  improving  navigation,  diminishing  the  risks 
thereof,  and  shortening  the  time  of  delivery.  The  country  bordering 
the  river  is  fertile,  and  as  the  improvement  advances  will  be  developed 
correspondingly,  and  commerce  and  navigation  probably  increased 
largely. 

At  the  close  of  operations  of  1887-'88  the  river  was  less  obstructed 
than  it  had  been  for  years,  but  a  vast  amount  of  work  remained  un- 
done. The  river-bed  in  the  old  raft  region,  above  and  below  Shreve- 
port, is  a  mass  of  sunken  logs,  and  a  constant  menace  to  low-water  navi- 
gation.    Some  of  these  are  washing  loose  continuallyi  and  become 
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dangerous  snags.  Others,  thoroughly  water-logged,  remain  at  the  bot- 
tom, caasing  rapid  deposits  of  sediment  and  forming  impassable  bars. 
The  banks  of  the  upper  river  for  hundreds  of  miles  are  heavily  tim- 
bered)  and,  the  alluvial  soil  being  incapable  of  resisting  a  rapid  current, 
each  freshet  causes  them  to  cave  and  slide,  taking  the  heaviest  trees 
into  the  stream.  The  amount  of  timber  thus  contributed  is  enormous, 
and  daring  high  water  forms  jams  or  rafts,  which  require  immediate  re- 
moval. The  limbs  and  roots  of  green  trees  need  considerable  depth  to 
float  them,  and  as  the  water  falls  many  are  stranded  on  bars  and  shoals, 
becoming  new  obstructions  to  navigation.  Oaving  banks  leave  danger- 
ous shore  snags  projecting  far  out  into  the  river,  which  are  a  coutinuous 
troable,  and  should  be  cut  after  every  rise  and  fall. 
Operations  of  the  past  fiscal  year  have  been  as  follows: 

aENBBAL  IMPBOYBMENT. 

The  work  of  repairing  the  plant  was  begun  in  September,  soon  after 
official  notification  of  the  act  of  August  11,  but  snagging  operations 
were  delayed  by  various  causes  until  December. 

Under  authority  of  the  Chief  of  Engineers,  Captain  Taber,  Corps  of 
Engineers,  on  December  16  transferred  the  hand-propelled  snag-boat 
Harry  Breek  (which  had  been  employed  on  Ked  River  above  Fulton),  for 
temporary  use  in  this  district-.  The  transfer  was  made  at  Qarris  Ferry, 
Tex., and  the  time  from  December  16  to  26  was  consumed  in  running  to 
Fulton,  Ark.  The  boat  is  well  suited  for  light  snagging  and  shore 
work.  Operations  were  begun  at  Fulton  December  27  and  continued 
UDtil  March  9,  under  superintendence  of  J.  E.  Thompson,  when  the  boat 
was  withdrawn  on  account  of  high  water  and  laid  up  with  the  fleet  at 
8hre?eport  The  work  extended  from  Fulton  down  to  Long  Prairie, 
Ark.,  a  distance  of  60  miles,  but  was  by  no  means  thorough,  on  account 
of  high  stages  of  the  river.  The  following  is  a  summary  of  the  work 
performed : 

*J»gBpnlled 34 

Spore  snags  out 16 

oxie  jaiM  removed 16 

fining  trees  cut ^-..  2,862 

LwniDg  trees  topped 614 

^'OvuDg  trees  girdled 2,038 

Tbe  Ught  snag-beat  Hooker j  Jo  M.  Muir,  master,  left  Shreveport 
January  7,  for  operations  in  Bed  Biver  above,  and  for  preliminary  trial 
before  sending  it  to  work  in  Ouachita  Biver  and  tributaries,  for  which 
it  was  purchased.  This  boat  continued  work  in  the  upper  river  until 
J&naary  19,  and  then  returned  to  Shreveport.  On  the  22d  it  was  sent 
to  Tensas  Biver  and  Bayou  Macon,  removing  obstructions  from  Bed 
Siver  on  the  way.    The  following  summary  gives  the  work  performed : 

Sn»«»  palled Ill 

pore  BDsgs  cut ,. : 113 

Logs  removed  from  chanoel 827 

Jaids  removed 1 

Side  jams  removed 24 

^Ding  trees  cat 27 

I'OuiDg  trees  topped 1 

The  snag-boat  Florence^  M.  B.  Lydon,  master,  was  put  Id  cominiRsiou 
Jannary  22,  and  employed  until  April  12.  In  compliance  with  tele- 
graphic  instructions  from  the  Chief  of  Engineers,  the  dredge  Lone  Star 
was  towed  to  Waterloo  Bend,  26  miles  below  Shreveport,  February  13^ 
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and  employed  in  digglTig  a  cut-off  tfarongb  the  Waterloo  plantation, 
the  right  of  way  having  been  purchased  and  excavation  commenced  by 
private  subscription  last  summer,  for  the  purpose  of  carrying  off  the 
water  more  rapidly  and  relieving  adjacent  landk  from  Overflow,  but  not 
completed  before  high  water  set  in.  The  dredge  perfomed  all  the  work 
practicable  at  the  high  stage  by  February  18,  and  was  then  towed  back 
to  Sbreveport,  but  in  J^iarch,  after  the  water  fell  sufficiently,  returned 
and  was  again  employed  in  widening  and  deepening  the  channel.  This 
work  was  performed  by  the  crew  of  the  Florence^  and  the  entire  time 
occupied  in  getting  the  dredge  ready  for  service,  digging  the  cut-off, 
and  towing  was  twenty-two  days.  •  •  •  A  careful  survey  is  now 
t>eing  made  of  Bed  River  with  a  view  to  its  permanent  improvement,  and 
nothing  should  be  done  to  the  river,  except  clearing  it  of  obstructions 
to  navigation,  until  that  survey  is  finished  and  plans  called  for  discussed 
and  adopted.  If  it  were  only  a  question  of  draining  Bed  Biver  Valley, 
cut  offs  would  certainly  expedite  the  flow,  leaving  the  upper  part  a 
rivulet  in  dry  seasons  and  making  it  a  torrent  in  the  wet  months,  and 
drowning  the  lower  valley;  and  this  would  continue  nntil  by  caving 
banks  new  bends  were  formed  and  the  river  slowly  lengthened  oat  to 
something  like  its  former  condition. 

With  the  exception  of  the  work  on  the  cut  off,  and  three  days  in  April 
spent  in  towing  the  survey  quarter-boat  to  Fulton,  the  Florence  was 
constantly  at  work  in  the  river  above  Shreveport  from  January  22  to 
April  15,  principally  in  the  old  raft  region,  it  being  necessary  to  patrol 
this  part  of  the  river  frequently  dqring  the  high  stages  to  prevent  jams 
of  drift.  The  following  is  a  summary  of  the  work  accomplished  by  this 
boat  during  the  year : 

Snags  polled oamber..  231 

Stamps  pulled do....  11 

Logs  removed  from  channel .....do....  1,062 

Jams  removed do....  9 

Side  jams  removed do....  132 

Shore  snags  cut do....  656 

Leaning  trees  out do 1,722 

Brush  cut  from  banks square  yards. .  58,836 

The  high  stages  of  Yazoo  Biver  and  tributaries  being  unfavorable  for 
work,  the  snag-boat  MeigSy  P.  E.  Starr,  master,  was  transferred  to  Bed 
Biver  in  February,  leaving  Vicksburg  on  the  23d,  and  reaching  Bed 
Biver  Landing  on  the  25th.  Heavy  work  being  needed  in  the  narrow 
river  below  Tone's  Bayou,  the  boat  proceeded  toward  this  portion  of 
the  river  as  rapidly  as  possible,  removing  only  the  most  dangerons  ob- 
structions on  the  way.  These  consisted  chiefly  of  trees  on  caving  banks 
or  at  short  points  liable  to  fall  in  the  river.  This  class  of  work  was  con- 
tinued up-stream  to  Shreveport,  which  was  reached  March  22.  After 
the  boat  arrived  at  that  place  communication  was  opened  with  the  oflB- 
cers  of  the  St.  Louis,  Arkansas  and  Texas  Bailroad  to  ascertain  if  they 
proposed  to  remove  the  train  wreck  at  the  Garland  Bridge  (see  Beport 
of  Chief  of  Engineers  for  1888,  page  1337),  the  water  being  high  enough 
to  admit  the  Meigs  to  that  point,  where  she  could  render  material  aid 
m  removing  the  locomotive  and  debris.  Failing  to  receive  a  satis&c- 
tory  reply,  the  boat  left  Shreveport  March  30  and  worked  back  down 
stream  to  Montgomery,  about  160  mUes  above  the  mouth.  Prom  there 
down  tiie  nver  was  too  high  for  effective  operations,  and  the  boat  came 
on  to  Vicksburg,  arriving  April  28.  As  an  instance  of  the  temporary 
character  of  improvements  of  this  stream,  I  will  state  that  in  March, 
on  the  way  up,  the  MHgs  cut  all  the  trees  in  Cottage  Home  Bend  (about 
yu  miles  below  Shreveport)  for  a  distance  of  20  feet  back  from  the  river, 
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bnt  on  the  retarn  found  that  the  bend  hikl  caved  bo  rapidly  that  the 
portion  cleared  had  gone  into  the  river,  and  this  time  £^1  trees  in  the 
bend  were  cat  for  a  distance  of  40  feet  from  the  water's  edge.  The 
following  is  a  summary  of  the  work  performed : 

SugB  palled number..        252 

Stomps  remoyed do 24 

8hore  snagfi  cot do 113 

Leantog  trees  cat do 11,405 

Leaoing  tre<«  girdled do 1,023 

Brush  cut  from  banks square  yards..        41o 

June  7  the  snag-boat  Howell  left  Shreveport  for  work  in  the  river  be* 
low,  proceeding  at  once  to  the  stretc^h  above  the  mouth  of  Black 
Kiver  known  as  the  kapions,  which  was  reported  by  steam-boat  men 
as  the  most  obstructed  portion  of  the  lower  river.  The  obstructions 
consisted  chiefly  of  mud-lumps  and  stumps,  which  it  was  proposed  to 
destroy  by  means  of  high  explosives;  but  heavy  and  continued  rains 
after  the  10th  caused  the  river  to  rise  so  rapidly  that  it  became  neces- 
sary to  suspend  operations  on  the  19th,  and  the  boat  worked  back  to 
Shreveport,  arriving  June  20,  and  was  laid  up  to  wait  a  lower  stage. 
The  following  obstructions  were  removed  during  the  month : 

Soags  pulled - 159 

Stomps  destroyed • 23 

Shore  soags. en t - 991 

Lesniug  trees  cut , 1,600 

Operations  of  the  snag-boats  during  the  past  year  resulted  in  much 
benefit  to  navigation,  but  were  interfered  with  to  a  great  extent  by 
high  stages  of  the  river  during  a  greater  part  of  the  time.  These  high 
stages,  however,  while  delaying  work  have  kept  the  river  in  a  good 
navigable  condition,  and  the  majority  of  the  snags  being  so  far  under 
water  ceased  to  be  obstructions  for  the  time  being.  At  low  water  a  large 
amoQDt  of  work  will  be  needed,  as  the  banks  will  cave  and  slide  as  the 
water  falls,  and  the  snags  and  stumps  in  the  channel  will  become  danger- 
ous. 

In  addition  to  snagging  operations,  patrolling  the  river  when  drift  is 
running,  etc,  by  the  snag-boat^,  the  sy^tenjatic  clearing  of  the  banks 
of  brush,  leaning  trees,  and  projecting  logs  should  be  continued.  The 
work  begun  by  the  snag-boat  BrecJc  should  be  gone  over  at  a  low  stage 
and  carried  down-stream,  clearing  up  everything  by  the  way  and  de- 
voting especial  attention  to  the  bends.  Such  work  is  done  most  easily 
dnriug  extreme  low  water,  when  the  depth  is  too  little  for  snag-boats^ 
a.nd  therefore  a  special  boat  should  be  built  for  the  purpose.  The 
cheapest  plan  would  be  to  build  a  strong  flat  with  quarters  for  a  chop- 
ping party  of  eighteen  to  twenty  men,  with  overseer,  watchman,  and 
<^k.  The  boat  should  be  fitted  with  boiler,  pump,  steam  capstans,  and 
Ught  shears  or  crane  for  pulling  logs  out  of  the  banks  as  they  cave,  and 
removing  logs  and  small  snags  from  the  channel.  The  amount  of  work 
of  this  kind  is  so  great,  and  the  benefit  that  would  result  so  immediate, 
that  I  recommend  outfit  and  equipment  for  two  parties.  By  such  means 
A  large  amount  of  work  can  be  done  in  one  season,  and  so  thoroughly 
as  not  to  need  doing  over  for  many  years.  There  will  remain  plenty  of 
work  of  the  same  kind  below  Shreveport  to  employ  the  boats  till  they 
are  worn  out.    The  estimates  for  a  single  boat  and  party  are  as  follows : 

Boat  and  eqaipment -- ^-^ 

Crew,  snbsiatejice,  exploaives,  etc.,  8  monthB,  at  $1,200 J.  ijw 

Four  months' care  at  fleet,  at  $50 --  -- fy^ 

Repairs  aod  main tenanci)  of  outfit,  tackle  and  tools,  fuel,  etc ^^ 

Total,  first  year ^^^^^ 
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Wear  and  t<)ar  in  this  kind  of  work  is  very  great,  sa  that  the  item  for 
repair  should  be  at  least  doable  for  the  second  year. 

In  March,  1887, 1  sent  out  circular  letters  to  persons  interested  in 
this  river,  asking  for  information  about  wrecks^  their  position,  and  the 
amount  of  obstruction.  Five  lists  have  been  sent  in,  ginng  names  of 
boats,  causes  of  loss,  and  specifying  those  that  are  still  serious  ob- 
structions. Comparing  these  lists  I  find  that  in  fifty-two  years  197 
steamboats  have  been  lost  in  Bed  Biver.  One  list  gives  86  snagged, 
21  burned,  11  destroyed  during  the  war,  4  exploded,  and  3  destroyed 
by  collisions.  Four  are  reported  as  more  or  less  in  the  channel  above 
Shreveport,  2  as  obstructing  the  steam-boat  landing,  and  1  on  edge  of 
channel  at  Shreveport,  8  as  badly  in  the  way,  9  on  edge  of  channel  be- 
tween Shreveport  and  mouth  of  Loggy  Bayou,  a  distance  of  about  100 
miles,  and  22  as  more  or  less  in  the  channel  t)elow  Loggy  Bayou  to  the 
mouth  of  the  river.  The  most  dangerous  should  be  removed  first,  bat 
any  wrecks  that  tend  to  cause  shoals  aud  eddies  should  be  destroyed. 
If  high  explosives  are  used  liberally  the  work  should  not  be  difiScnlt  or 
expensive.  No  special  estimate  is  made  for  it,  as  it  falls  in  the  regular 
work  of  the  boats. 

ALEXANDRIA    HARBOR. 

The  law  of  August  11, 1888,  contains  the  words,  *' including  com- 
pleting the  work  at  Alexandria,"  without,  however,  specifying  the  char- 
acter of  the  work  to  be  done.  Captain  Bergland  reported  in  1886  that 
the  channel  through  the  upper  falls  was  practically  completed ;  and 
also  that  the  project  for  protection  of  the  harbor  had  been  carried  out. 
I  made  an  examiuation  in  1886,  and  had  a  careful  survey  made  of  the 
reach  at  Alexandria,  and  recommended  that  no  further  work  should  be 
done  at  that  place  until  the  completion  of  the  survey  of  the  river  from 
Fulton  to  the  month.  I  repeated  this  recommendation  in  my  report 
for  1888,  and  postponed  consideration  of  the  subject  for  the  same  reasons 
in  my  project  for  1889.  (Keports  of  the  Chief  of  Engineers,  1886,  page 
1340  ;  1887,  page  1445,  and  1^88,  page  1336.)  The  banks  in  this  reach 
appear  to  be  stable  under  ordinary  conditions,  and  there  does  not  ap- 
pear to  have  been  any-dangerous  caving  on  the  Alexandria  side  since 
the  extraordinary  storm  of  June  14-16, 1886,  when  28.68  inches  of  rain 
fell  in  forty-four  hours,  and  the  river  rose  25  feet  within  two  days.  The 
storm  was  local  and  its  effect  on  the  river  was  not  appreciable  for  any 
great  distance  above. 

Becent  correspondence  with  the  Hon.  N.  C.  Blanchard,  member  of 
Congress  from  Shreveport,  shows  that  there  is  a  strong  desire  on  the 
part  of  certain  residents  of  Alexandria  to  have  the  city  front  protected,  * 
but  an  examiuation  .made  in  May  failed  to  show  any  caving.  When 
the  river  falls  to  a  low  stage  a  more  extended  examination  will  be  made, 
and  the  results  compared  with  the  surveys  of  1886-'87,  and  of  earlier 
date,  and  if  it  shall  appear  that  there  is  danger  lest  navigation  be  im- 
peded or  injured,  a  project  will  be  submitted  for  the  extension  of  the 
work  executed  by  Captain  Bergland,  or  for  some  form  of  bank  protec- 
tion that  shall  not  involve  payment  of  land  damages.  Major  Miller's 
project,  approved  July  26,  1884,  contemplated  revetting  about  3,000 
feet  of  bank,  which  involved  grading  back  to  a  slope  of  about  1  on  3, 
for  which  the  property  owners  demanded  compensation  to  an  amount 
nearly  one-third  the  estimate,  and  this  caused  the  change  in  the  project 
submitted  by  Captain  Bergland  October  24,  1884.  The  case  at  Alex- 
andria seems  to  be  like  that  at  Columbus,  Hickman,  Memphis,  Green- 
ville, etc.,  on  Mississippi  River,  for  which  special  appropriations  were 
oonsidered  necessary.    None  of  the  places  named  are  harbors. 
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BRIDGES. 

The  bridge  at  Garland  has  been  rebuilt,  but  DothiDg  has  been 
done  as  yet  toward  removing  the  wreck  under  the  broken  span.  The 
railroad  company  has  been  put  in  the  hands  of  a  receiver,  and  litigation 
is  uow  in  progress  between  him  and  the  bridge-constructing  company* 
There  have  been  no  complaints  of  obstructions  in  the  draw  span,  but 
it  is  reported  that  the  channel  is  being  injured  just  below  by  deposits 
of  8aw-dust  from  a  mill  on  the  right  bank.  An  examination  will  be 
made  in  low  water  and  the  result  compared  with  the  survey  of  1887, 
aud  if  the  channel  should  be  found  impaired  steps  will  be  taken  to  pre- 
vent further  injury. 

The  bridge  at  Shreveport  was  brought  under  general  control  of  the 
United  States  by  act  of  Congress,  March  2, 1889  (Public  No.  146),  and 
the  company  furnished  with  rules  of  the  Light-House  Board  for  light- 
ing bridges,  etc.  Since  my  report  on  the  bar  at  this  bridge  (Report  of 
the  Chief  of  Engineers,  1887,  page  2672)  a  careful  watch  has  been  kept 
of  its  movement  and  condition.  An  examination  of  the  river  at  this 
place,  water  about  7  feet  on  the  ^auge,  was  made  in  November,  1888. 
The  soandings  taken,  when  compared  with  those  of  the  surveys  of  1886 
and  1887,  showed  that  the  channel  was  under  the  west  draw-span,  and 
that  the-  former  channel  under  the  fixed  span  had  nearly  filled  up. 
When  the  survey  party  reached  Shreveport  this  season  a  careful  sur- 
vey was  made,  to  be  plotted  on  the  same  scale  as  the  others.  The  map 
lias  not  been  finished,  but  the  notes  show  that  no  improvement  is  re- 
quired at  this  point  at  the  present  time.  There  have  been  no  com- 
plaints made  of  lack  of  depth  under  the  draw  span,  or  of  neglect  to 
open  on  reasonable  signals. 

No  movements  have  been  made  by  the  parties  in  interest  towards 
selecting  sites  for  the  bridges  authorized  at  Alexandria  and  Natchi- 
toches by  the  acts  of  March  3, 1887,  August  G,  1888,  and  March  2, 1889 

OTPBESS  BAYOU. 

The  improvement  of  the  water-way  between  Shreveport,  La.,  and 
Jefferson,  Tex.,  known  as  the  Cypress  Bayou  route,  has  been  carried 
on  heretofore  under  specific  appropriations  for  that  work,  $112,000  hav- 
ing l>eeu  appropriated  to  June  30,  1888.    (See  Appendix  W  2.) 

The  act  of  August  11,  1888,  allotted  the  sum  of  '^five  thousand  ^oh 
1^}  or  so  much  thereof  as  may  be  necessary,"  from  the  appropriation 
for  improviQg  Sed  Biver^  Louisiana  and  Arkansas,  for  use  in  contiuu- 
^"g  this  work. 

The  work  remaining  to  be  done  on  this  route  under  the  present  plan 
^as  straightening  the  channel  through  Fairy  Lake  and  removing 
stamps,  etc.,  and  to  give  greater  depth,  removing  stumps  in  the  chau- 
oel  jn  Sodo  Lake,  clearing  Twelve-Mile  Bayou  of  snags  and  leaning 
tiiQber,  and  a  small  amount  of  dredging  at  various  places,  the  principal 
dredging  operations  contemplated  by  the  project  having  been  completed 
in  1888. 

The  work  in  Twelve-Mile  Bayou  having  been  reported  by  the  steam- 
^t  men  as  of  first  importance,  the  snag- boat  Howell  was  employed  in 
Majin  clearing  this  stream,  aud  the  folio  wing  obstructions  were  removed : 

8aag8  palled nuralier.,        41. 

Stumps  removed - - ..ao,---        56, 

Shore  gnags  cut.---* .---. --•  --.--  ----.5p.-..^     88o 

l^Janing  trees  ont. ----  --.-  -do-.^.  4,493: 

^ning trees  ginlled i.-.-j-u. --i-do:.'--     v^ 

tinth  ent ....^,-,*#^x4.***>i^'yda.W'    ;WQ- 
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There  is  never  less  than  4  feet  of  water  in  tbe  bayou,  but  it  is  so 
narrow  and  tbe  current  so  swift  that  navigation  through  was  extremely 
hazardous  before  these  obstructions  were  removed,  but  the  master  of 
the  steamer  Friendly j  under  date  of  May  2o,  reported  that  the  work 
performed  had  reduced  the  danger  to  such  extent  thot  he  could  make 
the  run  at  night  with  safety. 

On  finishing  this  work  the  Mowell  was  sent  to  Lower  Red  River,  hav- 
ing accomplished  ail  it  could  do  at  the  stage  of  water.  As  soon  as 
practicable,  work  in  the  lakes  will  be  commenced  and  pushed  rapidly 
forward. 

The  only  thing  that  can  be  done  on  this  route  under  the  adopted  pro- 
ject is  to  clear  the  lines  formerly  laid  out,  and  called  "  roads, "  of  brush 
and  stumps,  and  perhaps  a  small  amount  of  dredging  to  give  a  high- 
water  navigation.  To  dredge  a  channel  through  the  lakes,  without  a 
dam,  as  proposed  by  Major  Howell,  would  serve  only  to  drain  the  lakes 
and  bayou.  The  people  of  Jeffeisou,  and  those  desimus  of  reviving 
steam-boat  trade  between  JefPerson  and  New  Orleans,  are  very  anxious 
to  have  deep- water  navigation  throughout  the  year.  This  would  in- 
volve an  expenditure  of  about  $400,000,  according  to  the  original  esti- 
mates for  the  work,  including  the  dam  at  Albany  Point,  in  my  opinion 
a  sum  wholly  disproportionate  to  the  benefit  that  might  follow. 

Even  if  it  were  thought  wise  to  undertake  a  work  of  such  a  charac- 
ter, it  would  be  necessary  to  make  a  careful  survey  of  the  whole  drain- 
age basin  between  Jefferson  and  Shreveport,  and  prepare  new  plans 
and  estimates,  as  the  reduction  of  the  low-water  plane  of  Red  River 
has  caused  an  entire  change  of  the  conditions  under  which  the  original 
project  was  prepared.  I  should  be  unwilling  to  make  such  a  survey 
and  plans  without  an  appropriation  of  at  least  $6,000. 

BAYOU  DOBCHBAT. 

The  law  of  August  11,  1888,  provided  $5,000  of  the  appropriation  for 
improving  Red  River,  or  so  much  thereof  as  might  be  necessary  for  the 
improvement  of  Bayou  Dorcheat.  A  specific  appropriation  of  $5,000 
was  made  for  this  work  by  act  of  July  5, 1884,  and  the  most  serious  ob- 
structions to  high-water  navigation  between  MurrelPs  Point  on  the 
Dorcheat  to  the  mouth  of  Loggy  Bayou,  71  miles  below,  were  removed 
with  this  amount.    (See  Report  of  Chief  of  Engineers,  1885,  page  1406.) 

The  present  plan  is  to  go  over  this  work,  cutting  the  brush  which 
has  grown  since  1884,  and  removing  all  dangerous  stumps,  leaning  tim- 
ber, etc.    Operations  were  commenced  with  the  snag-boat  Breck  in  the* 
Dorcheat  May  21  and  continued  down-stream  to  the  close  of  the  year, 
the  following  summary  giving  the  amount  of  work  performed : 

Stumps  removed number..  146 

Loaning  trees  cut do....  86 

Leading  trees  girdled do 14 

Willows  and  brush  cut : sq.  yds..  258,605 

This  work  will  be  continued  down  to  Red  River,  and  probably  com- 
pleted early  in  August. 

There  has  not  been  a  steam-boat  over  this  route  in  the  past  four 
years,  but  I  am  informed  that  arrangements  have  been  made  to  run  a 
boat  during  the  next  high-water  season.  The  facilities  offered  by  rail- 
road transportation  to  and  from  Minden,  which  is  the  principal  ship- 
ping point,  have  diverted  all  the  business  of  that  place  from  the  water- 
way. The  only  advantages  gained  by  the  improvement  are  the  reduo 
tiou  of  railroad  rates  by  competition^  and  the  saving  to  the  people 
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living  below  MiDden,  wbo  now  hani  their  products  and  sapplies  from 
15  to  25  miles  to  a  shipping  point.  On  completion  of  the  work  now  in 
progress  nothing  further  should  be  reqnired  for  many  years  to  come. 
To  lengthen  the  navigable  season,  dredging  of  bars  and  narrow  places 
woold  be  necessary,  the  cost  of  which  is  not  commensurate  with  the 
limited  commerce  that  wonld  be  benefited. 

SURVEY  OF  RED   RIVER  FROM  FULTON.  ARKANSAS,  TO  ATCHAFALAYA 

RIVER. 

The  topography  and  hydrography  of  this  survey  had  been  carried 
from  Fulton  to  Caspian  Landing  by  March,  1887,  and  the  field-notes 
put  in  shape  for  resuming  work  when  further  appropriation  should  be 
made. 

Shortly  after  the  funds  provided  by  the  law  of  August  11, 1888,  be- 
came available,  operations  in  this  district  were  suspended  by  the  report 
of  the  appearance  of  yellow  fever  at  Jackson,  Miss.,  and  for  some  time 
after  the  quarantine  was  raised  and  the  panic  had  subsided  it  was  difB- 
cult  to  secure  men  to  go  into  the  field  for  continuing  the  work. 

The  approved  project  is  briefly  as  follows : 

To  connect  the  survey  with  that  of  the  Mississippi  by  a  line  of  pre- 
cise -evel  from  the  Coast  and  Oeodetic  Survey  bench  at  Delta,  La., 
crossing  to  ShreveiH>rt  on  the  line  of  the  railway,  thence  up  Bed  Biver 
to  Fulton,  and  down  Bed  Biver  to  the  Coast  survey  bench  at  the  mouth, 
setting  peimanent  benches  not  more  than  6  miles  apart,  and  incident- 
ally fixing  the  low  and  high  water  planes  of  the  important  tributaries 
to  Bed  Biver,  such  as  Ouachita,  Tensas,  Macon,  Boeaf,  and  the  Dor* 
cheat.  To  review  the  work  from  Fulton  down-stream  setting  perma- 
nent benches  and  triangnlation  stations  and  carrying  tertiary  triangu- 
lation  down  stream  to  Atchafalaya  Biver,  making  a  close  topographic 
and  hydrographic  survey,  transit,  and  stadia  on  the  way,  and  laying 
oat  the  scheme  for  secondary  triangnlation  on  the  return  during  the 
second  season.  To  measure  the  Coast  survey  base  at  Delta,  La.,  to 
standardize  the  tapes  and  chains,  and  subsequently  to  fix  their  values 
by  measuring  another  base  of  the  Coast  Survey.  To  set  up  gauges,  de- 
termine high  and  low  water  slopes,  and  carry  on  current  and  sediment 
observations.  Work  was  begun  under  Assistant  Engineer  Horace  M 
Marshall,  of  Vieksburgh,  and  assistants  obtained  who  had  been  em-* 
ployed  on  like  work  on  Mississippi  and  Missouri  rivers.  The  Vicks- 
burgh  and  Shreveport  Bailroad  Company,  being  much  interested  in  the 
levels  from  Delta  to  Shreveport,  gave  me  the  use  of  an  engineer's  car, 
and  a  freight-car  for  quarters  and  kitchen  for  the  level  ])arties,  and 
moved  the  train  as  the  line  advanced,  thus  greatly  facilitating  the  work 
an^l  charging  only  for  the  services  of  one  man,  wbo  was  sent  with  a  hand- 
car to  move  the  level  parties  to  and  from  the  train  in  their  daily  work. 
The  line  of  level  and  permanent  benches  will  be  of  great  value  to  the 
people  in  the  secondary  valleys  between  Mississippi  and  Bed  rivers  in 
the  matter  of  draining  their  lands  and  deteimining  those  safe  from 
overflow,  and  also  gives  fixed  points  for  reference  in  surveys  and  ex- 
aminations of  the  tributaries. 

The  pennanent  benches  are  the  same  as  those  used  in  the  commis- 
sion. 

BUBVEYB. 

For  range  stones  and  tertiary  triangnlation  stations  I  used  vitrified 
sewerpipe  about  2  feet  long  and  4  inches  diameter,  which  are  put  in 
the  ground,  securely  tamped,  and  half  filled  with  sand,  the  upper  half 
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beiu^  filled  with  sand  and  cement  and  holding  an  iron  spike  for  refer- 
ence point.  This  fnruishes  a  cheap  and  durable  monnment,  light  and 
easily  handled. 

For  base-measuring,  an  apparatus  has  been  devised  by  taking  the  prin- 
ciple of  that  used  in  the  Missouri  Biver  Oommission  surveys.  The  sug- 
gestion and  the  modification  of  some  of  the  mechanical  parts  were  given 
to  Assistant  Marshall  by  me,  but  the  development  of  the  idea  is  his  own. 
Small  brass  and  steel  tapes  are  used  side  by  side,  about  350  feet  long 
by  one-eighth  inch  wide  and  sixty-four  one-hundredths  mch  thick  and 
stretched  under  equal  tensions  by  means  of  weights  sliding  on  balanced 
beams.  The  apparatus  was  made  by  W.  &  L.  B.  Gurley,of  Troy,  N.  Y., 
who  CO  operated  heartily  in  making  it  a  success.  The  temperature  cor- 
rections can  be  made  without  the  use  of  thermometers  by  using  tapes  of 
dissimilar  metals,  rolled  as  near  as  possible  to  the  same  gauge,  and  thus 
base  measuring  can  be  undertaken  without  waiting  for  special  conditions. 
The  base  at  Delta,  about  2,700  meters  long,  was  measured  several  times, 
and  after  the  party  was  broken  in  well  a  measurement  was  made  in 
about  four  hours.  The  work  was  done  at  night,  when  the  variations  in 
temi)erature  were  slight,  and  the  field  computations  show  a  remarkable 
degree  of  accuracy.  The  apparatus  is  now  being  modified  in  some  minor 
parts  as  found  desirable  from  experience,  and  when  completed  will,  I 
am  confident,  serve  as  a  model  for  work  of  this  kind.  A  special  report 
will  be  made  on  this  subject  when  the  computations  shall  have  been 
revised. 

As  was  provided  for  in  the  project,  and  as  stated  in  Assistant  Mar- 
shall's report,  it  will  be  necessary  to  suspend  work  early  iu  August. 
The  men  are  beginning  to  suffer  from  hard  work  and  exposure  in  the 
swamps,  and  must  be  given  an  opportunity  to  recuperate.  Operations 
will  probably  be  resumed  in  October,  unless  prevented  by  general  sick- 
ness in  the  Red  River  Valley. 

Taken  as  a  whole,  1  have  never  seen  a  finer  set  of  young  men  on  any 
party  of  the  kind  than  those  collected  and  organized  by  Mr.  Marshall 
and  his  assistants. 

The  following  extracts  from  Assistant  Engineer  Marshall's  report 
give  the  details  of  the  progress  of  the  survey  to  June  30, 1889 : 

A  project  was  formnlated,  sabmitted,  and  approved  daring  January  last.  In  con- 
formity thereto,  a  donble  party  consisting  of  Assistant  Engineer  T.  C.  Thomas,  Lev- 
eler  T.  G.  Rombaaer,  two  recorders,  four  rodmen,  two  shade-men,  a  cook  and  waiter, 
was  organized  at  Delta,  La.,  Febrnary  L3,  and  quartered  on  board  two  cars,  the  use 
of  which  had  been  courteously  tendered  by  the  Vicksburg,  Shreveport  and  Pacific 
Railroad  Company,  through  Superintendent  H.  F.  Clark. 

A  line  of  precise  level  referred  to  Cairo  datum  was  run  from  U.  8.  Coast  and  Geo- 
detic Survey  bench-mark  at  Delta,  La.,  to  Shreveport,  La.,  with  cross-sections  of 
Lake  One,  Tensas  River,  Bayou  Macon,  Boenf  River,  Ouachita  Rivet,  and  Bay6a  Dor- 
cheat.  From  Delta  to  Shreveport,  270  kilometers  ( 169  miles)  by  raUroad,  along  which 
the  level  was  run,  permanent  bench-marks  were  set  about  8  kilometers  apart.  Three 
of  these  were  copper  bolts  3  millimeters  in  diameter  leaded  hortzontaJly  into  the 
sides  of  brick  buildings ;  and  43  were  pieces  of  limestone  46  centimeters  sqaare  and 

15  centimeters  thick,  marke<l  ^o      with  spherical-headed  copper  bolts  leaded  into 

the  middle  of  the  upper  face,  buried  1.2  meters  under  ground,  and  access  given  through 
12-ceutimeter  iron  pipe  set  on  top.  The  pipe  has  a  cast-iron  cap  cover  fastened  by 
a  horizontal  bolt  through  cap  and  pipe.    The  cap  has  a  small  knob  and  the  let- 

U.S.E. 
ters  gO      raised  on  top. 

After  the  party  had  gone  as  far  as  Monroe,  La.,  they  were  returned  to  Delta  to  de- 
termiue  accurately  the  lengths  of  Red  River  steel  and  brass  tapes,  by  measuring  a 
base  of  the  U.  8.  Coast  and  Geodetic  Survey,  the  length  of  which  bad  been  ascer- 
tained by  measurement  with  a  regular  base  apparatus.     The  measuiemefite  wor« 
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mode  at  night ;  the  tape  wa8  supported  at  uuiform  intervals  and  stretched  under  nni- 
form  tensiou  hy  means  of  a  balance-beam  having  arms  at  right  angles,  and  scales 
attached  to  the  tapes  near  the  ends  w^re  read  by  verniers.  No  final  redaction  of  the 
measurements  has  been  made,  hence  no  results  can  be  given  now,  and  a  description 
of  the  base-measuring  apparatus  designed  under  your  direction  is  deferred.  A  pre* 
limiBary  reduction  of  the  notes  indicates  a  very  high  degree  of  refinemeut  and  nicety 
of  obBervation. 

April  8  a  second  party,  consisting  of  F.  B.  French,  transitman,  E.  J.  Thomas,  lev- 
eler,  John  Hilleke,  draughtsman,  four  rodmen,  one  recorder,  a  watchman,  ten  labor- 
ers, and  a  cook,  w^as  organized  at  Shreveport,  and  on  board  a  quarter- boat  towed  by 
U.  S.  steamer  Tho9.  B,  Florence  to  Fulton,  Ark.  Mr.  T.  0.  Thomas  was  transferred 
from  t he  precise  level  party  and  placed  in  charge  of  the  party  at  Fulton.  The  vacan cy 
in  the  first  party  was  filled  by  E.  T.  Washburn,  leveler,  and  the  party  left  in  charge 
of  Mr.  T.  Q.  Rambauer.  From  Fulton,  Ark.,  the  party  went  over  the  survey  made  dar- 
ing the  winter  of  1686  and  1887  to  Shreveport,  La.,  setting  stone  and  pipe  bench-marks 
and  triangulation  monuments.    The  triangulation  monuments  differirom  the  bench- 

U.8. 
marks  already  described  only  in  the  marking,  the  stones  being  marked   ^     and  the 

U.S.  ^ 

caps  having  raised  on  top   A 

£• 

Thirty-seven  triangplation  stones  and  seventeen  bench-mark  stones  were  set  be- 
tween Falton  and  Shreveport,  the  distance  by  river  being 293  kilometers  (183  miles). 

The  party  from  Falton  reached  Shreveport  on  the  18th  of  May,  and  the  party  from 
l^lta  on  the  25th,  and  the  combined  parties  have  continaed  work  down  the  river. 
TniDsitman  R.  S.  Back  joined  the  party  June  1. 

The  (mrvey  below  Shreveport  consists  of  a  tertiary  system  of  triangulation,  with 
stations  marked  by  pieces  of  12-centimeter  vitrified  pipe  in  sections  three-fourths  of  a 
meter  loo^,  set  in  the  ground  and  filled  with  cement,  the  projecting  point  of  a  large 
nailmarkmg  the  center ;  topographical  survey  of  the  river  and  the  country  on  both 
sides  extending  back  700  meters;  a  line  of  duplicate  precise  level  with  stone  bench- 
marks; a  continnons  line  of  channel-soundings;  river  section- soundings  about  400 
meters  apart,  and  sections  running  back  700  meter&at  intervals  of  8  ki  lometers.  These 
sections  are  marked  at  the  extremities  and  at  the  banks  of  the  river  by  vitrified 
■ewsr-pipe  filled  with  cement. 

At  the  present  rate  of  progress,  by  the  end  of  the  fiscal  year  the  survey  will  have 
reached  a  point  abont  100  kilometers  (62.5  miles)  below  Shreveport. 

The  health  of  the  party  has  been  good  and  the  progress  quite  rapid,  but,  as  was 
^ticipated  in  the  project,  work  in  the  field  will  doubtless  have  to  be  suspended  dur- 
ing Aognst  and  September,  which  time  will  be  occupied  by  assistants  in  the  office 
making  redaction  of  tho  field-notes.  Field-work  will  be  resumed  in  October,  and 
the  survey  continaed  to  Atchafalaya  River. 

The  following  amounts  have  been  expended  daring  the  fiscal  year : 

For  general  improvement,  repairs,  care  of  plant,  etc $21, 702. 32 

For  Cypress  Bayou,  eto 1,755.45 

>orBayonDorcheat  (including  liabilities $7) 1,575.83 

For  the snrvey  (including  liabilities  $118.80) 14.041.15 

Total.. 39,074.75 

Appropriations  aggregating  $535,766.50  were  made  at  intervals  be- 
tween 1828  and  1852. 

The  present  improvement  dates  from  1872,  and  the  following  amounts 
"ave  been  appropriated : 

By^tsorjnnelO,  1872— 

*«r  improving  Tone's  Bayou 120,000.00 

*orrenioving  raft 150.000.00 

oy  acts  of^ 

^rch  :^,  1873,  for  removing  raft 80,000.00 

!jn»« 23, 1874,  for  removing  raft 50,000.00 

™rcli3,1875,  for  removing  raft 20,000.00 

^y.Knst  14,  lr76,  for  removing  raft  and  closing  Tone's  Bayou :i5, 000, 00 

-ft-^'otment  August  27,  1877,  from  appropriation  for  repair,  preserva- 

Y^f  extension,  and  completion  of  river  and  barbor  works,  act 

„April  10, 1869,  for  dosing  Tone's  Bayou 4,500.00 

February  7, 18:8,  for  removing  raft,  etc 6,000.00 

J  ODe  18, 1878,  for  removing  raft  and  closi ng  Tone's  Bayou 24. 000. 00 

I'or  removing  snags  and  other  obstructions 25,000.00 
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By  acta  of— 

March  3,  1879,  for  removiDg  raft  and  closing  Toners  Bayou $lb,  000. 00 

For  removrng  obstractiona 22,600.00 

For  improving  npper  river  from  Fulton,  Ark.,  to  head  of  raft 10,000.00 

Jane  14,  1880,  for  removing  raft  and  closing  '1  one's  Bayon 25, 000. 00 

For  removing  obstraotions 60,000.00 

For  improving  npper  river  from  Foltod,  Ark.,  to  head  of  raft 10, 000. 00 

March  3.  1881,  for  removing  raft  and  closing  Tone's  Bayou 10, 000. 00 

For  removing  obstructions 10,000.00 

August  2, 1882,  for  improving  Red  River 75,000.00 

July  5, 1884,  for  improving  Red  River 76,000.00 

August  5,  18jR6,  for  improving  Red  River,  making  survey  from  Ful- 
ton, Ark.,  to  Atchanblaya  River,  and  completing  survey  of  Bayou 

Pierre,  Louisiana 76,000.00 

August  11,  1888,  for  improving  Red  River,  Cypress  Bayou,  and  Bayou 

Dorcheat 66,000,00 

For  comi^etion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya 

River 35,000.00 

Amount  appropriated  to  June  30, 1889 902,000.00 

Amount  expended  to  June  30, 1889 839,232.92 

Money  atatemenU 

July  1, 1888,  amount  available $1,841.83 

Amountappropriatedby  act  of  August  11, 1888 100,000.00 


101,841.83 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstandingJuly  1,1888 $38,948.95 

July  1.  1889,  outstanding  liabilities 125.80       ' 

39,074.75 

July  1,  1889,  balance  available 68,767.08 


L  Amount  that  con  be  profitably  expended  in  fiscal  yearending  June  30, 1891  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COHMKRCIAL  STATISTICS. 


Navigation  of  Red  River  belovr  Shreveport,  La.,  has  been  uninterrupted  dnrine 
the  past  year,  except  for  a  period  of  about  six  weeks  of  low  water,  during  which 
time  boatis  ran  as  high  as  Alexandria  and  Coushatta.  Eight  steam-boats,  ranging 
from  250  to  950  tons,  and  drawing  1^  to  3  feet  light  and  3  to  7  feet  loaded,  wete  em- 

filoyed  in  the  lower  river  trade,  and  made  94  round  trips  to  New  Orleans.    The  fol- 
owing  down  freights  were  reported: 


Cotton bales..  50,375 

Cotton  seed tons..  11,975 

Cotton-seed  oil bbls..        272 

Cotton-seed  meal tons..     1,722 

Soap  stock bbls..        148 

Hides  and  skins packages . .        482 

Wool bags..        428 

Sngar hhds..  58 

Hay bales..        474 

Beed  cotton sacks..        162 


Rice sacks..  130 

Eggs boxes..  601 

Poultry coops..  25 

Peas sacks  and  bbls..  450 

Potatoes bbls..  47 

Pecans do 10 

Cattle  and  hogs head..  118 

Horses  and  mules do....  11 

Stone tons..  4,600 


Return  Areiffhts  of  general  merchandise  and  plantation  supplies. 

The  estimated  value  of  the  commerce  was  given  at  $5,370,000. 

Above  Shreveport  to  Fulton,  Ark.,  the  river  was  navigable  about  nine  months, 
and  during  the  remainder  of  the  year  boats  ran  to  Gilmer,  La,,  46  miles  above  Shreve- 
port.   Nine  steam-boats  of  from  75  to  300  tons,  drawing  ttom  15  to  30  inches  light 
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i^nd  3  to  6  feet  loaded,  made  124  round  trips.    The  folls>wiDg  down  freights  \rere  re- 
ported: 

Cotton ^ bales..  9,000 

CoUonseed tons..  3,000 

CottoD-seed  meal do....      100 

Retam  freights  of  general  merchandise  and  plantation  supplies,  estimated  at 
7,000  tons. 

The  following  information  has  been  famished  by  the  Board  of  Trade  of  Jeffei-son, 
Tex.,  regarding  the  route  through  Cypress  Bayou  and  the  lakes  to  Shrevoport,  La. 
This  water-way  was  in  navigable  condition  ten  months  of  the  fiscal  year,  but  on  ac- 
count of  a  combination  between  the  railroad  and  steam-boat  interests  nayigation 
was  not  commenced  nntil  February  12.  Since  that  date  five  small  steamers  (tonnage 
and  drangbt  not  given;  have  been  employed.  Only  a  small  quantity  ot  cotton,  etc., 
w«8  shipped,  the  traffic  consisting  principally  of  merchandise  from  New  Orleans, 
which  was  transferred  to  the  smaller  l>oats  at  Shreveport.  Three  thousand  barrels 
SQinir,  800  barrels  molasses,  1,200  sacks  coffee,  300  barrels  rice,  and  13,000  packges  mis- 
eelUneous  freight  were  carried  to  Jefferson.  Large  qoantities  of  timber  were  rafted 
to  the  mills  at  Jefferson  and  Shreveport.  Bills  of  lading  of  two  shipments  of  molas- 
ses from  New  Orleans  to  Jefferson  were  forwarded  by  the  Board  of  Trade.  One  dated 
April  lU,  1689,  shipped  by  river,  gave  the  through  rate  at  25  cents  per  100  pounds. 
The  other  shipment,  by  railroad,  dated  June  12,  1889,  gave  the  rate  at  91  cents  per 
lOOponads. 


W2. 

IMPROVEMENT  OF  CYPRESS  BAYOU.  TEXAS  AND  LOUISIANA. 

^e  improvement  of  Cypress  Bayon  inclades  the  entire  navigable 
JJ*atftfrom  Shreveport,  La.,  to  Jefferson,  Tex.,  via  Twelve-Mile  Bnyou, 
^Jo,  and  Fairy  lakes,  and  Cypress  Bayou.  An  examination  was  made 
^y  the  United  States  in  1872,  and  the  improvement  begun  the  same 
y^f  and  completed  in  1880,  a  well-defined  channel,  marked  with  sign- 
^^^^^s.  from  Shreveport  to  Jefferson,  a  distance  oi  65  miles,  being  the 

n^^^  Jvlyj  1884,  a  steamer  was  employed  in  removing  obstructions. 

^Aq  roQte  was  re-examiried  in  December,  1884,  and  recommendation 

^*^e  that  it  be  improved  further  by  removing  stumps,  etc.,  from  the 

^"^Huel  through  Twelve-Mile  Bayou  and  Sodo  Lake,  so  as  to  make  the 

th         depth  of  water  available  for  navigation,  straightening  the  channel 

^?^ugh  Fairy  Lake  and  removing  stumps  to  a  depth  corresponding  to 

J  ^t  obtained  in  Sodo  Lake,  and  reopening  cuts  in  Cypress  Bayou  by 

^.^^^ging.     Also  to  indicate  the  cleared  channel  through  the  lakes  by 

^*Sti-boards.    Such  improvement,  it  was  thought,  would  give  good  and 

^^  navigation  to  Jefferson  for  seven  to  eight  months  in  the  year,  and 

'^^i^ve  the  people  from  exorbitant  rates  charged  on  freight  by  rail. 

A?he  United  States  dredge  Lone  Star,  rebuilt  for  this  work,  was  em- 

P*Oyed  during  the  fiscal  year  1888  in  Cypress  Bayou  proper,  opening  a 

^^H>d  navigable  channel  from  Jefferson  to  Fairy  Lake,  and  1  am  in - 

^^^ined  by  the  steamboat  men  that  this  work  resulted  in  an  immediate 

^^^action  of  about  60  per  cent,  on  competing  railroad  rates,  and  nearly 

^^^half  on  insurance. 

The  river  and  harbor  act  of  August  11, 1888,  provided  "$6,000,  or  so 
i^Qch  thereof  as  may  be  necessary,''  for  continuing  this  work  from  the 
'tern  of  appropriation  for  "improving  Red  Eiver,  Louisiana  and  Ar- 
l^ansas,"  and  report  of  operations  during  the  past  year  with  estimates 
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will  bo  found  under  that  head.    The  small  balance  available  July  1, 1888, 
was  expended  in  connection  with  this  allotment. 
The  following  appropriations  have  been  made  for  this  improvement : 

By  acts  of— 

Juno  10,  1872 $10,000 

March  3,  1873 50,000 

August  14,  1876 13,000 

June  18, 1878 15.000 

March  3,1879 6,000 

August  5,  1886 18,000 

Amount  appropriated  to  June  30, 1888 ^ 112,000 

Money  statement 

July  1, 1888,  amount  available 1.  $338.29 

July  1,  1;^,  amount  expended  during  fiscal  year,  exolosive  of  liabilities  ont- 
standing  July  1,  1888 338.29 


IMPROV£Bi£NT   OF    OUACHITA   AND   BLACK   RIVERS,    ARKANSAS    AND 

LOUISIANA. 

Nothing  has  been  done  for  the  improvement  of  these  streams  during 
the  fiscal  year.  All  work  in  this  district  was  delayed  daring  the  fall 
of  1888  by  yellow-fever  at  Jackson,  Miss.  (44  miles  east  of  Vicksburg), 
the  qaarantine  regulations  throughout  the  South  rendering  it  impracti- 
cable to  obtain  men  or  to  deliver  supplies.  Under  authority  of  the 
Secretary  of  War  the  office  was  transferred  to  St.  Louis,  Mo.,  tempo- 
rarily, and  the  commencement  of  operations  in  streams  in  this  vicinity 
was  delayed  until  cold  weather.  For  the  greater  portion  of  the  time 
since,  the  stages  of  Ouachita  River  have  not  been  favorable  to  begin- 
ning and  continuing  snag-boat  work. 

Under  provision  contained  in  the  act  of  August  11,  1888,  authoriziag 
$4,500  <<  to  be  expended  for  the  construction  or  purchase  of  a  crane  boat 
with  steam  power,"  I  bought  in  September  at  Shreveport,  La.,  a  small 
steam-boat  (the  OoL' Hooker),  of  88  tons  and  about  20  inches  draught, 
for  $1,800.  This  boat  is  112  feet  long,  26  feet  beam,  with  3  feet  depth 
of  hold,  and  is  supplied  with  two  non -condensing  engines  of  10^  inches 
diameter  of  cylinder  and  3  feet  stroke  of  piston,  and  two  iron  boilers,  22 
feet  long  by  3i  feet  diameter,  which  were  inspected  by  the  United  States 
inspectors  a  few  days  before  the  purchase  and  found  in  good  condition. 
She  was  repaired  and  strengthened,  shears  fitted  up,  and  a  new  15-horse- 
power  hoisting  engine  purchased  for  her  at  an  additional  cost  of 
$1,632.21,  making  the  total  cost  of  the  boat  and  machinery  $3,432.21. 
The  sum  of  $732.82  also  has  been  expended  for  outfit  for  this  boat  and 
the  Wtigner, 

It  is  proposed  to  expend  the  available  balance  this  summer  and  fall 
m  removing  wrecks,  snags,  logs,  leaning  timber,  etc.,  in  accordance 
with  the  plan  heretofore  pursued,  using  for  this  purpose  the  snag-boats 
Wagner  and  Hooker,  belonging  to  this  work,  and  for  the  heavier  ob- 
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fitructioDS  oae  of  4ihe  larger  snag-boalSy  either  the  Howell  or  the  Meigs^ 
if  it  caD  be  spared  from  the  work  to  which  it  belongs. 
The  former  appropriations  were : 

By  acta  of— 

MaTch3,1871 $51,000 

JnnelO,  1672 ^ 100,000 

Marth  3, 1873 60,000 

ADgiwtM,  1876 12.000 

JonelB,  1878 : 10,OOo 

March  3,1879 lO.OOo 

June  14,  1880 8,000 

March  3,1881 12,OOo 

August  2,1882 12,000 

Jnly5, 1884 l5.0do 

August  5,  1886 17,50o 

August  11,  1888 20,OOo 

Amount  appropriated  to  Jane  30, 1889 327,500 

The  amonnt  expended  on  present  project  to  June  30, 1889,  including 
cost  of  iron  hull  snag-boat  and  outfit  was  $108,077.16. 

The  present  project  contemplates  removal  of  wrecks,  logs,  snags, 
leaning  timber,  etc.,  and  improvement  of  shoal  places  from  Camden, 
Ark.,  to  month  of  Black  Biver,  a  distance  of  369  miles.  No  estimate  of 
oo6t  of  snch  improvement  can  be  submitted,  as  obatmctions  are  form- 
iog  continually  and  require  removal  from  time  to  time. 

The  amount  estimated  for  can  be  expended  profitably  durin;;  the  fis- 
cal year  ending  June  30, 1891,  in  removing  obstructions,  etc.,  in  accord- 
ance with  the  above  project.  I  recommend  also  the  systematic  clear- 
ing of  the  banks  of  leaning  timber  to  prevent  slides  and  caving,  and  to 
open  the  river.  This  work  is  especially  necessary  in  the  bends  and  in 
the  narrower  portions  of  the  river  for  the  immediate  benefit  of  naviga- 
tion, bat  ought  to  be  continued  throughout  the  whole  stream  to  prevent 
the  formation  of  snags  and  jams. 

Dredgiug  should  also  be  tried  at  the  most  obstinate  shoals,  and  the 
oonstmction  of  temporary  and  inexpensive  wing-dams,  built  mostly  of 
material  cut  in  clearing  the  banks. 

Money  statement 

Amount  appropriated  by  act  of  An^Bt  11,  1888 $20,000.00 

*^°l7  li  1889,  amonnt  ex^iended  dnnng  fiscal  year,  ezclasive  of  liabilities 
ontatandiDg  Jnly  1, 1888 4,165.03 

Joly  1, 1889,  balance  available 15,834.87 


(  Affioont  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1811    40, 000. 00 
<  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  18S6  and  1867. 


OOMMBRCIAL  STATISTICS. 


In  the  past  fiscal  year  Harrisonburg,  95  miles  above  the  mouth  of  Black  BivAr,  was 
the  head  of  low* water  nayigation  for  about  eight  weeks,  as  all  boats  had  to  turn 
back  on  account  of  a  shoal  at  that  place.  For  seven  weeks  longer  thej^  could  rim 
only  to  Fennei-'s  Bar,  30  miles  below  Monroe,  bui  during  the  remainder  of  the  time 
navigation  was  good  to  Monroe  and  Camden.  Twelve  steaoi-boats,  of  from  100  lo 
900  tons,  and  drawing  from  1^  to  4  feet  light  and  5  to  8  feet  loaded,  plied  between 


1598      REPORT   OP   THE   CHIEF    OF   ENGINEERS^  U.  S.  ARMT. 

Camden  and  New  Orleans,  making  75  round  trips.    The  following  down  freights 
were  reported : 


Cotton bales..  71,152 

Cotton -seed.... sacks..  53,214 

Cotton-seed  meal do....  -6,143 

Hides  and  skins  . .  .packages. .  112 

Wool bags..  246 

Cattle head..  ;;0 

Hogs do  1,294 

«„„„,                   S  barrels 28 

S"ear ^hogsheads..  17 

Molasses ...barrels..  5 

Moss bales..  35 

Rice sacks..  795 

Seed  cotton do 14 


Staves nnmber. 

Wood cords. 

Soap  stock barrels. 

Bones sacks. 

Pecans barrels. 

Apples do... 

Potatoes  ..sacks  and  ban^la. 

Peas do.-. 

Poultry coops. 

Eggs boxes. 

Rags bales. 

Lumber  and  timber j  ....feet. 


491,400 

520 

30 

51 

9 

223 

127 

192 

7 

4 

18 

2,650,000 


Re  tarn  freights  of  general  merchandise  and  plantation  supplies. 

In  addition  to  the  above,  several  large  boats  made  trips  during  the  year  from  St. 
Louis  to  the  Ouachita  River,  and  nine  steamers  and  five  tug-boato  were  eng^ed  in 
the  tributary  trades,  conneoting  with  the  larger  boats  and  running  to  Trinity  and 
Monroe.  The  secretary  of  the  cotton  exchange  at  Monroe  states  Uiat  about  6,000 
bales  of  cotton  were  delivered  at  that  place. 

The  estimated  value  of  the  commerce  for  the  year  was  reported  to  be  not  leas  than 
18,798,000. 


W4. 
IMPROVEMENT  OF  OUACHITA  RIVER,  ARKANSAS,  ABOVE  CAMDEN. 

This  is  a  new  work.  An  examination  of  this  part  of  Oaachita  River 
wan  made  in  1887,  to  comply  with  requirement  of  river  and  harbor  act 
of  August  5,  1880,  and  the  plan  recommended  for  its  improvement  con- 
sisted in  cutting  the  leaning  timber,  girdling  trees,  removing  snags  and 
logs,  and  building  brush-dams  at  the  shoals,  to  improve  the  river  from 
Camden  up  to  Arkadelphia,  Ark.  (76  miles),  so  as  to  render  this  por- 
tion navigable  at  a  stage  that  affords  navigation  to  former  plaoe.  Esti- 
mated cost,  $9,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $9',000  to 
complete  the  work. 

Operations  have  not  been  commenced.  The  work  can  be  performed 
to  advantage  during  low  stages  only,  and  as  the  low-water  season  was 
so  far  advanced  when  the  funds  became  available  it  was  deemed  advis- 
able to  i>ostpone  operations  until  this  snmtner,  as  the  project  was  based 
on  estimates  for  four  months'  continuous  work,  and  a  suspension,  care 
of  plant  during  the  mean  time,  and  a  reorganization  of  force  would 
necessarily  increase  the  cost. 

The  appropriation  will  be  expended  in  carrying  out  the  project  daring 
the  low- water  season  this  summer  and  fall. 

Money  statement 

Amountappropriatedby  act  of  Augusta,  1888 |9  000 

July  1,  1889,  balance  available 9^000 


GOMMBRCIAL  STATISTICS. 

r-- 

Owing  to  tbe  obstructed  condition  of  the  river  there  was  little  navigation  dnrinir 
the  past  year.    Two  steam-boats  of  100  tons  each,  and  drawing  from  21  ioohes  light 
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to  3  feet  loaded,  made  three  trips  above  Camden  for  a  diataDce  o£  about  50  miles. 
Ihe  following  down  freighfca  were  reported : 

Cotton bales..  S80 

Staves namber..    25,000 

Ix>gs  (rafted  timber) do 5,000 

Retnm  freights  of  general  merchandise  and  plantation  supplies. 

1  am  informed  that  the  present  rate  on  cotton  by  rail  from  Arkadelphia  to  New 
Orleans  is  |3.8o  a  bale,  but  that  one  of  the  iower-river  packet  companies  has  ar- 
ranged to  mn  to  Arkadelphia  during  the  cotton  season  and  offer  a  rate  of  |2  per 
bale,  and  a  corresponding  decrease  on  other  freights. 


W  5. 

IMPROVEMENT  OF  BAYOU  D'ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  tbe  junction  of  the  Soatb,  Middle* 
and  North  or  Oomey  branches,  near  Farmerville,  in  northern  Lonis- 
iana,  flows  in  a  soatheasterly  direction,  and  enters  Oaachita  Biver 
about  6  miles  above  Monroe. 

An  examination  and  survey  wei*c  made  in  1883,  and  the  plau  of  im- 
provement is  based  upon  the  latter.  The  bayou  is  navigable  during 
high  stages  only,  and  the  project  contemplates  the  removal  of  snags, 
logs,  wrecks,  leaning  trees,  etc.,  obstructing  navigation  between  Stein's 
Bloff  on  Bayou  Corney  and  the  mouth,  a  distance  of  42^  miles,  at  an 
estimated  cost  of  1 1 5,000. 

Work  was  begun  in  1884  and  continued  in  1886  and  1887,  resulting 
in  the  removal  of  a  large  number  of  obstructions  from  the  D^Arbonne 
for  29  miles  above  its  mouth,  putting  that  stretch  in  good  navigable 
comlitioD  and  resulting  in  a  reduction  of  freight  rates  of  about  20  per 
ceut  Tbe  work  is  not  permanent,  however,  as  new  obstructions  are 
Mei  from  time  to  time,  which  require  removal  in  the  interest  of  safe 
Mangation. 

Wheu  operations  in  Little  River  were  suspended  the  snag  boat  Hooker 
And  chopping  party  were  transferred  to  this  work.  After  making  some 
minofrepairs  of  the  snag- boat  at  Monroe,  La.,  they  entered  the  mouth  of 
l^Arbonne  June  18,  and  proceeded  up-stream  to  Farmerville  Landing, 
on  Bayou  Corney,  where  operations  were  commenced.  The  water  was 
12  feet  on  the  Farmerville  gauge,  but  began  falling  so  rapidly  that  on 
the  25th  the  snag-boat  had  to  return  to  deeper  water  near  the  mouth, 
^here  it  was  employed  the  remainder  of  the  month.  The  chopping 
P^i'ty  began  operations  at  Stein's  Blutf,  and  worked  steadily  down- 
stream, thoroughly  removing  the  channel  obstructions  which  the  low 
^^^ge  of  water  brought  to  view,  and  clearing  the  bends  and  abrupt 
points  of  leaning  timber  and  brush.  The  work  is  of  such  recent  date 
that  no  estimate  of  the  advantages  derived  therefrom  can  be  made,  but 
steamboat  men  state  that  the  removal  of  obstructions  has  enabled  them 
to  make  trips  at  a  lower  stage  than  before. 

I'be  following  is  a  summary  of  the  work  done  during  June,  1889 : 

Xfumber. 

^g«  and  snage  removed  from  channel 1,152 

woinps  removed  from  channel *   33 

Side-janw  removed 2 

oi)oreBQj|gs4(Qd.  stamps  on t 191 

leaning  trees  removed 1,296 

I'^wing  trees  girdled 2,226 

l*>J>Jng  trees  topped 18 

»)^are  yards  willows  and  l^rnsh  cleared  from  banks 3,746 
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Operations  will  be  cootinaed  so  far  as  practicable  with  the  balance 
available,  bat  it  is  probable  that  it  will  be  expended  before  August  t. 

If  the  entire  amoant  estimated  for  completing  existing  project  is  made 
available  in  the  next  appropriation,  the  work  can  be  done  with  sach 
thoronghuess  as  not  to  reqnire  attention  for  some  years  to  come.  The 
former  appropriations  were : 

By  acts  of— 

July  5, 1884 $5,000 

Augusts,  1886 2,000 

August  11,  1888 2,000 

Amount  appropriated  to  June  30. 1889 9,000 

Amount  expended  to  June  30, 1889 8,000 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $2,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1888 1,000.00 

July  1,  1889,  balance  available 1,000.00 


'Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  pron tabl^  expended  in  fiscal  year  ending  Ju  ne  30, 1891  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBBCIAL  STATISTICS. 

During  the  fiscal  year  1888-'89  this  bayou  was  navigable  for  eight  months,  Novem- 
ber to  June,  inclusive ;  boat>s  running  to  Stein's  Bluff  during  that  period.  Four 
steam-boats  ranging  from  20  to  120  tons,  and  drawing  from  10  to  24  incnes  light,  and 
20  inches  to  4  feet  loaded,  made  forty-seven  round  trips.  The  following  down  freights 
were  reported : 

Cotton bales..  10,000 

Hides pounds..  10,000 

Return  freights  of  general  merchandise  and  plantation  supplies,  aggregating  in 
value  about  $250,000. 

The  estimated  value  of  the  commerce  of  the  stream  was  reported  to  be  about 
$754,000. 


W  6. 

IMPROVEMENT  OF  LITTLE  RIVER,  LOUISIANA. 

This  is  a  new  work.  The  stream  is  formed  by  DagdemooaBiver  and 
Bayon  Cantor  at  the  junction  of  Winn,  Grant,  and  Oatahonla  parishes, 
Louisiana,  flows  in  a  southeasterly  direction  and  enters  Catahoula  Lake. 
The  outlet  from  Catahoula  Lake  on  the  northeast  is  also  called  Little 
River.  It  flows  in  a  northeasterly  direction,  uniting  with  Ouachitaaud 
Tensas  at  Trinity,  La.,  in  forming  Black  River. 

An  examination  was  made  by  the  United  States  in  1887,  and  the  proj- 
ect for  improvement  based  thereon  contemplated  removing  sunken  logs 
and  cutting  the  most  obstructive  leaning  timber  in  the  stretch  of  river 
from  the  lake  to  Trinity,  a  distance  of  about  25  miles,  at  an  estimated 
cost  of  $2,500.  The  upper  stream  was  not  considered  worthy  of  improve- 
ment. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $2,500  for 
carrying  out  this  project. 


APPENDIX  W — REPOBT  OP  CAPTAIN  WILLAED.     1601 

After  SQspending  operations  in  B^yoa  .B(Baf,  the  snag  boat  Hooker 
and  chopping  party  under  superintendence  of  Walter  S.  Davis  were 
transferred  to  this  stream  and  begau  work  May  23,  and  continued  until 
Jnne  13,  when  the  water  had  risen  to  so  high  a  stage  that  it  was  nec- 
eBsary  to  suspend  operations.  The  following  obstructions  were  re- 
moved : 

Kiunb«r. 

Logs  and  snags  firom  chftnnel 2,509 

StQoipsfrom  channel • 77 

Side  jams .* 7 

Shore  sosgsoat ^ 1,354 

Stamjps  cat  from  banks 13 

Leaning  trees 1,568 

Leaning  trees  topped 60 

Leaning  trees  girdled ^ 1,528 

This  work  put  the  river  between  Oatahoula  Lake  and  Black  Biver  in 
safe  condition  for  navigation  at  ordinary  stages.  The  available  balance 
will  be  applied  to  the  further  removal  of  sunken  logs,  stumps,  etc.,  in 
thi8  stretch  during  t^e  period  of  extreme  low  water.  No  further  ap- 
propriation is  recommended.  Any  additional  work  required  after  ex- 
penditare  of  funds  now  available,  such  as  cutting  a  leaning  tree  now 
and  then,  or  removing  an  occasional  log  from  the  channel,  should  be 
done  by  the  people  directly  benefited  by  the  work. 

Money  statement 

Amonnt  appropriated  by  act  of  An^Bt  11, 1688 : 92,500.00 

Jnly  1, 1689,  amoant  expended  during  fiscal  year ^...    (1, 701. 60 

jQlyl,1689,  outstanding  UabUities 6.67 

1.708.27 

July  1, 1(1)89,  balance  avaOable 701.73 


COMHXBCIAL  STATISTICS. 


During  the  fiscal  year  1888-'89  two  steam-boats  of  40  and  50  tons,  drawing  14  and 
^  iDches  light  and  3  and  4  feet  loaded,  made  64  trips  in  this  stream ;  three  tow-boats, 
dnwiog^i,  4»  ftod  9  feet,  with  barges,  made  13  trips ;  and  three  large  steam-boats  of 
^»  ^,  and  445  tons,  drawing  from  2  to  3  feet  light  and  5  to  6  feet  loaded,  made  6 
tiips.  The  river  was  navigable  for  six  months,  Jannary  to  Jnne  inclusive,  and  tUe 
following  down  freights  were  reported : 


Cotton bales..  5,200 

Cptton-wed tons.-  2,500 

g^dea ponnds..  3,000 

HogB head..      150 


Staves number..  100,000 

Wood cords..  500 

Lumber  (sawed) feet,B.  M..  300,000 

Logs  (ratted  timber)  ..number..  100,000 

^um  freights  of  general  merchandise  and  plantation  supplies  to  the  value  of 
*M  $96,000. 
The  estimated  value  of  the  commerce  of  the  stream  for  the  year  is  given  at  $350,000. 


W  7- 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

^othin^]:  has'been  done  for  the  Improvement  of  this  stream  dttriog 
the  fiscal  year.  The  work  shoald  be  done  durinp;  the  low- water  season, 
and,  for  the  reasons  stated  in  my  report  on  Ouachita  and  Black  rivers, 
it  was  impracticable  to  begin  operations  in  tUe  fall  of  1888. 

The  project  contemplates  cutting  overhanging  timber  and  removing 
g03^g»f  logs,  wrecks,  etc.,  obstructing  navigation  from  Baxter  to  the 

ma  89- — 101 
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mouth,  a  distance  estimated  to  be  213  miles.  New  obstructions  are 
forming  continually,  which  require  removal  from  time  to  time,fa6nce  no 
estimate  for  permanent  improvement  is  given.  With  the  available  bal- 
ance it  is  proposed  to  continue  the  removal  of  obstructions  in  accord- 
ance with  the  plan  heretofore  pursued,  during  this  summer  and  fall, 
and  the  present  intention  is  to  use  for  this  purpose  the  light  snag-boat 
Hooker  and  chopping  party  now  employed  in  Bayou  D'Arbonne,  which 
have  performed  effective  and  economical  work  in  other  tributaries  of 
Ouachita  River. 
The  following  appropriations  have  been  made  for  this  work : 

By  act  of— 

March  3,  1881 $8,000 

Angast  2,  1882 5,000 

Julys,  1884 5.000 

Angast  5,  1886 5,000 

Angust  11,  1888 .' 5,000 

Amount  appropriated  to  June  30, 1889 28,000 

Before  this  improvement  was  commenced  three  months  was  the  aver- 
age duration  of  the  navigable  season.  Now  it  lasts  six  monthSy  and 
boats  make  trips  in  about  one-third  less  time,  reducing  the  freight  rates 
abont  33^  per  cent,  from  what  they  were  before.  I  am  informed  by 
Gapt.  E.  B.  Gryer,  superintendent  of  the  Gryer  Line  steam-boats  run- 
ning in  this  trade,  who  has  been  engaged  in  navigating  this  and  other 
tributaries  of  Ouachita  River  for  the  last  twenty-six  years,  that  if  the 
logs,  stumps,  etc.,  on  the  bottom  were  removed,  insurance  rates  would 
be  reduced  and  light-draught  boats  enabled  to  run  to  Lind  Grove,  La., 
nearly  100  miles  above  the  mouth,  the  entire  year,  at  a  great  saving  to 
the  merchants  and  planters  who  now  have  to  haul  their  products  and 
supplies  from  50  to  15  miles  by  wagon  when  the  boats  stop  running. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1891^  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions. 

Money  statement. 

Amonnt  appropriated  by  act  of  Angust  11,  1888 $5,000.00 

Jnly  1,  1889,  balance  available 5,000.00 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COBfMERCIAL  STATISTICS. 


The  principal  business  of  Bayon  Bartholomew  is  done  by  small  steam-boats  connect- 
ing with  the  Ouachita  River  boats  and  the  railroad  at  Monroe.  No  information  of  the 
amounts  of  freight  carried  by  these  boats  has  been  obtained,  althoneh  the  masters 
have  been  asked  for  it.  One  through  boat  from  New  Orleans  of-fiSS  tons  made  two 
tnps  into  the  bayou  and  brought  out  2,118  bales  of  cotton  and  431  tons  of  seed.  As 
tne  Dayon  at  present  is  the  only  means  of  transporting  the  products  of  the  bordering 

country,  it  is  thought  that  the  business  was  approximately  the  same  aa  reported  last 

vear« 


year 
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IMPBOVEMENT  OF  BAYOU  BOEUI,  LOUISIANA. 

Bayou  Bcdof  rises  in  soatheastera  Arkansas,  flows  in  a  southerly  di- 
reetioD,  and  enters  Oaachita  Biver  at  Stafford's  Point,  abont  10  miles 
above  Harrisonborgh,  La. 

The  plan  of  improTement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  project  contemplates  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Wallaces 
Landing  and  the  mouth,  about  280  miles.  Owing  to  small  appropriations 
the  work  has  extended  over  a  period  of  eight  years,  and  the  cost  in- 
creased accordingly.  New  obstructions  are  forming  continually,  and 
require  removal  from  time  to  time,  hence  no  estimate  for  permanent  im- 
proTement  is  given.  An  examination  of  three  outlets  of  the  bayou  near 
Point  Jefferson,  La.,  was  made  in  1884,  and  their  closure  recommended 
at  an  estimated  cost  of  $8,500. 

The  work  done  heretofore  was  carried  on  in  1881, 1882,  and  1884.  The 
removal  of  obstructions  benefited  navigation  greatly  and  lessened  the 
dangers  thereof,  and  boats  were  enabled  to  run  to  Point  Jefferson  dur- 
ing high  water.    Outlet  No.  1  was  closed  in  1887. 

The  work  of  closing  Outlets  2  and  3  was  resumed  by  A.  Hefner  in 
September,  1888,  and  completed  early  in  October.  The  dam  closing 
Outlet  No.  2  contained  10,820  cubic  yards  and  that  at  Outlet  No.  3  940 
cubic  yards  of  earth  embankment.  The  total  cost  of  the  closure  of  the 
three  outlets  to  the  United  States  has  been  $5,441.78.  This  work  was 
eondocted  under  the  superintendence  of  Overseer  Walter  S.  Davis,  and 
on  its  completion  he  made  an  examination  of  Boeuf  Biver  below,  pre- 
liminary to  resuming  work  of  removing  obstructions. 

After  constructing  a  flat-boat  for  quarters  for  employes,  etc.,  a  chop- 
ping party  was  organized  November  8  and  began  operations  at  the 
mouth  of  Bayod  Bonne  Idee  (Point  Jefferson),  continuing  down  to  Lid- 
dell's  Landing,  abont  4  miles  oelow  the  Yicksburg,  Shreveport  and  Pa- 
cific Eailroad  Bridge,  which  was  reached  the  last  of  December.  The 
water  at  that  time  having  reached  a  stage'  too  high  for  advantageous 
'^ork,  operations  were  suspended  and  the  party  transferred  to  Bayou 
Vacon.  After  exx)ending  the  funds  available  for  improving  Tensas 
Riyer  and  Bayou  Macon  the  chopping  party,  joined  by  the  United 
States  snag-boat  Hooker j  returned  to  this  stream  April  25.  The  water 
baviag  fallen  sufficiently,  operations  were  resumed  at  the  point  where 
suspended  in  December  and  carried  down-stream  to  the  mouth,  which 
^as  reached  May  22. 

The  following  obstructions  have  been  removed  during  the  fiscal 
year: 

^^andlogs  from  channel 2,648 

Stumpa ."". 367 

Jama 16 

Sdejame 23 

jJtoreanam. 3,668 

lining  treea 2,130 

}<*nlng  trees  girdled 1|057 

jeaning  trees  topped 102 

Brush  cleared  from  banks/ aq.  yds. 3,770 

The  work  extended  from  Point  Jefferson,  (19  miles  below  Wallace^s) 
to  the  mouth  of  the  bayou,  and  has  resulted  in  putting  it  in  fair  navi- 
^ble  condition  fof  the  present.  That  portion  of  the  stream  above  the 
Vicksburg,  Shreveport  and  Pacific  ttailroad  Bridge  was  badly  obstructed 
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by  8nag8;  Btamps,  and  sankeu  logs,  no  work  having  been  done  in  it 
since  ISSl.  Below  the  bridge  the  bayou  was  less  obstrncted,  having 
been  worked  over  in  later  years ;  still  a  considerable  amount  of  work 
was  done  and  more  is  yet  required.  The  light  snag-boat  Hooker ^  Jo. 
M.  Mnir,  master,  rendered  effective  service  in  the  latter  stretch,  in  re- 
moving tree-slides  and  logs  and  snags  from  the  channel;  and  those 
too  heavy  or  too  firmly  imbedded  in  the  mud  to  be  removed  6y  the 
boat  were  destroyed  with  high  explosives. 

The  closure  of  the  three  outlets  near  Point  Jefferson  has  prevented 
the  water  of  Bayou  BoBuf  from  running  into  Lake  Lafourche  and  being 
dissipated  in  the  swamps  beyond,  and  eventually  leaving  the  original 
channel  entirely  and  ruining  navigation  therein.  By  confining  the  flow 
to  its  natural  direction  the.  season  of  navigation  has  been  prolonged 
and  a  channel  scoured  through  the  sand-bar  opposite  Outlet  No.  1, 
which  is  rapidly  increasing  in  depth  and  the  obstruction  will  soon 
disappear. 

The  balance  available  will  be  applied  to  resuming  the  removal  of 
obstructions  in  the  same  manner  pursued  during  the  past  year,  as 
soon  as  the  snag-boat  Hooker  can  be  spared  for  this  work. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  continue  the  work  by  systematically  clearing 
the  banks  for  some  distance  back  from  the  bayou,  building  brush 
wing-dams  to  scour  the  bars,  and  removing  shore-slides  and  logs  and 
snags  from  the  channel.  The  snag-boat  Hooker  and  a  chopping  party 
of  fifteen  to  twenty  men  can  be  employed  to  advantage  for  at  least 
six  mouths  at  a  cost  approximating  $1,650  per  month. 

The  former  appropriations  were : 

By  act8  of— 

March  3.  1881 |5,000.00 

August  2,  1882 5,000.00 

Julys,  1884 6,000.00 

August  5,  1886 5,000.00 

August  11,  1888 6,000.00 

Amount  appropriated  to  June  30,  1889 — 26,000.00 

Amount  expended  to  June  30,  1889 25,022.48 

Money  statement, 

July  1,  1888,  amount  available $197.25 

Amount  appropriated  by  act  of  August  11,  1888 6,000.00 

6,197.25 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 .' 5,219.73 

July  1,  1889,  amount  available 977.52 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10,000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  act«  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

One  steamer  of  150  tons,  drawing  30  inches  light  and  5  feet  loaded,  made  eight 
trips  in  this  bayou  during  the  fisciu  year,  bringing  out  the  following  freights : 


Cotton bales..  4,334 

Cotton-seed - .  tons. .  16,679 

Hides package..  1 

Wool bags..  5 


Cattle head..  4 

Staves number..  3,035 

Wood cords..  51 

Poultry coox>e..  12 


Ret'irn  freights  of  general  merchandise  and  plantation  supplies. 

The  value  of  the  business  of  the  year  was  estimated  at  not  less  than  ^75,000. 
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W  9. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  Biver  has  its  source  in  northeastern  Louisiana,  in  Lake  Prov- 
idence, flows  in  a  southerly  direction,  and  unites  with  Ouachita  and 
Little  rivers  at  Trinity,  La.,  in  forming  Black  River.  By  the  act  of  1884 
Bayou  Macon  was  united  under  the  same  head  of  appropriation  with  Ten- 
sas River.  This  bayou  rises  in  Desha  Oounty,  southeastern  Arkansas, 
flows  in  a  southerly  direction,  entering  Tensas  Biver  about  40  miles 
above  its  mouth. 

Examinationa  of  these  streams  were  made  in  1880,  upon  which  the 
plan  of  improvement  is  based.  The  project  contemplates  removing  snags, 
logs,  and  leaning  timber  obstructing  navigation  in  the  Tensas  between 
Dallas  and  its  mouth  (about  180  miles),  at  an  estimated  cost  of  $23,000, 
and  the  removal  of  the  same  class  of  obstructions  in  Bayou  Macon  from 
Floyd,  the  present  head  of  navigation,  to  its  mouth  (about  130  miles),  t^t 
an  estimated  cost  of  $17,000. 

Work  in  Tensas  Biver  was  begun  in  1881  and  continued  in  1884,  ben- 
efiting navigation  by  the  removal  of  obstructions  from  the  lower  80 
miles  of  t^e  stream.  Work  in  Bayou  Macon  was  carried  on  in  hS86-'87, 
resulting  in  the  removal  of  the  principal  obstructions  between  Floyd 
and  the  month.  This  work  was  not  permanent,  however,  as  new  ob* 
stroctions  have  been  added  from  time  to  time. 

Doringtbe  past  fiscal  year  operations  have  been  as  follows :  The  snag- 
boat  Hooker  and  the  chopping  party,  under  the  superintendence  of  ViTal- 
t«r  8.  Davis,  were  transferr^  to  these  streams  in  January.  Work  was 
commenced  in  Bayou  Macon  February  1  and  continued  until  April  14. 
Od  April  15  work  was  commenced  in  Tensas  Biver,  and  continued  un- 
til April  22  when,  the  funds  being  practically  exhausted,  the  boat  and 
party  were  withdrawn,  and  returned  to  the  improvement  of  Bayou  Boeuf, 
l^Qisiana.  Operations  in  Bayou  Macon  extended  over  the  entire  por- 
tion included  in  the  project ;  those  in  Tensas  were  confined  to  the  stretch 
of  river  between  Mound  Bayou  and  Tensas  Blufi',  about  25  miles,  that 
portion  having  been  reported  by  steam-boat  men  as  badly  obstructed. 
Ike  Wftht  sneig-hoBX  Hooker  rendered  effective  service  in  taking  obstruc- 
tions from  the  channel,  dynamite  being  used  freely  and  efiectively  in 
removing  those  too  heavy  for  her  appliances.  The  work  has  been  well- 
done,  and  the  steam-boat  men  appear  great  y  pleased  with  its  results. 
Capt.  L.  Y.  Cooley,  master  of  the  steamer  H.  Hanna  Blanks^  stated  that 
it  has  so  materially  benefited  navigation  that  ^^  the  run  from  mouth  of 
^yon  Macon  to  Floyd  and  return  has  been  shorted  12  hours."  and  that 
^^the  stretch  above  the  Yicksburg,  Bhreveport  and  Pacific  Bailroad 
^ndge,  always  crooked  and  bad,  received  special  attention,  and  is  now 
a  comparatively  good  piece  to  run." 

The  amounts  expended  during  the  year  were  $4,343.99  in  Bayou  Ma- 
^n  and  $425  in  Tensas  Biver. 

The  following  is  a  list  of  the  obstructtons  removed: 

Number. 

1^  and  SHAM  from  channel 1,531 

StQQ)p9  from  cnannel *  408 

Sidejamft 31 

Shore  snMn  and  stamps 1,483 

Letting  twee 2.123 

I'MQiiig  trees  topped 743 

LoMiing  tress  girdled 1,225 


%':^'i. 
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The  former  appropriations  were: 

\  Jy  acts  of— 

March  3,  1881 $3,000.00 

Jnly5,1884 , 4,000.00 

August  5,  1886 4.000,00 

August  11,  1888 ....' 5.000.00 

Amount  appropriated  to  June  30,  1889 16,000.00 

Amount  expended  to  June  30,  1889 15,768.99 

(Tensas  River,  |7,425;  Bayou  Macon,  $8,343.99.) 

With  the  small  balance  available  nothing  farther  can  be  done  nnless 
a  party  shonld  be  working  in  vicinity  of  these  streams,  in  which  case  it 
will  be  expended  in  removing  obstructions. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1891,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber  and  removing 
logs  and  snags  and  to  l)uild  brash  dams  where  required. 

Money  statement. 

Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

July  1,  1889,  amount  expended  during  fiscal  year 4,768.99 

Julyl,  1889,  balance  available 231.01 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  cairbe  profitably  expended  in  fiscal  year  ending  June  30, 1^91  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMESCIAL  STATISTICS. 


Tensas  River  was  navigable  for  small  boats  all  the  year,  and  Bayou  Macon  to  Floyd 
about  five  months.  £ight  steam-boats,  of  from  40  to  1350  tons,  and  drawing  12  to  30 
inches  light  and  2  to  6  feet  loaded,  made  about  93  trips  in  these  streams.  The  follow- 
ing down  freights  were  reported  : 


Cotton bales..  11,000  Hay bales..          500 

Cotton-seed tons..  4,000  Moss do...          100 

Hides pounds..  10,000  Staves number..  200,000 

Wool do-...  5,000  Wood cords..       1,000 

Cattle bead..  500  I^gs (rafted  timber)  ..number..       5,000 

Hogs do...  1,000 

Return  freights  of  general  merchandise  and  plantation  supplies ;  estimated  value, 
$650,000. 

The  estimated  value  of  the  commerce  of  the  stream  for  the  year  is  iriven  at  about 
$1,250,000. 


W    ID. 

IMPROVEMENT  OF  BAYOUS  RONDEWAY  AND  VIDAL,  LOUISIANA. 

This  is  a  new  work.  To  comply  with  the  requirements  ef  the  river 
and  harbor  mt  of  August  5, 1886,  an  examination  of  these  streams  was 
made  in  1887.  (Report  of  Chief  of  Engineers,  iaS7,  page  1497.)  The 
improvement  proposed  was  the  removal  of  obstructions,  chiefly  leaninR 
trees,  from  the  canal  and  that  part  of  Bayou  Vidal  which  would  remain 
open  from  Lake  Palmyra  to  the  line  of  levee  to  be  built  by  State  author- 
ity north  of  the  lake,  etc.,  at  an  estimated  cost  of  $1,000. 
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The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,000  for 
this  purpose. 

A  chopping  party,  under  overseer  W,  W.  Moore^  commenced  work 
September  17,  where  the  new  levee  crosses  Bayou  vidal  and  continued 
down-stream  to  Lake  Palmyra,  which  was  reached  October  13,  and  op- 
erations suspended  after  having  accomplished  the  following  work : 

« 

Number. 

Snags  remoYed 7 

StampBcat 165 

Shore  suagB 29 

Leaning  trees  cut 586 

LeaDing  trees  topped..' 7 

Leaning  trees  girdled 1584 

Brash  cat  from  banks sq.  yds..  149 

This  completed  the  project  so  far  as  clearing  obstructions,  but  on  ac- 
Goant  of  the  levee  across  the  bayou  the  current  was  too  sluggish  to  float 
off  the  trees  cut,  etc.,  and  prevent  their  forming  new  obstructions. 
These  were  all  chopped  into  short  lengths  of  10  to  12  feet,  so  as  to  be 
easily  handled  when  the  water  reached  a  stage  high  enough  to  get  them 
oot  of  the  bayou.  In  March  the  water  having  risen  sufficiently  a  small 
steamboat  and  crew  were  employed  during  the  latter  part  of  the  month 
in  collecting  debris  left  by  the  chopping  party  and  towing  it  out  into 
the  current.  Operations  of  the  year  have  rendered  navigation  safe  for 
small  boats  and  reduced  insurance  to  the  same  rates  charged  on  the 
Migsissippi  Biver. 

All  work  entertained  in  the  project  for  these  streams  is  completed, 
bat  a  farther  appropriation  of  $2,000  is  recommended  for  the  following 
reason: 

The  new  levee  cuts  off  Bayous  Vidal  and  Kondeway  from  Lake  Pal- 
niyra,  the  old  bend  of  the  Mississippi  River  at  the  part  where  they 
united  to  form  Bayou  ¥idal  proper.  Before  the  old  levee  system  along 
the  west  shore  of  the  bend  broke  down,  Bayou  Vidal  was  connected 
^ith  the  lake  by  a  cut  or  *'  canal "  for  the  purpose  of  draining  the  swamp 
above.  The  canal  has  been  used  of  later  years  for  the  navigable  route 
fiom  Lake  Palmyra  into  the  bayou,  and  the  old  line  of  the  bayou  has 
become  obstructed  by  fallen  timber  and  stumps.  Property  owners  at 
the  junction  of  Vidal  and  Bonde way  claim  the  ^' canal"  and  issued 
DotJce  that  a  tax  would  be  levied  on  all  freights  passing  through  it.  I 
propose,  therefore,  to  reopen  the  old  bayou  and  so  save  the  steam  boat 
n^terest  fh>m  such  an  imposition.  This  work  will  require  about  10,000 
Mbic  yards  of  dredging  and  an  expenditure  of  about  $500  for  explo- 
sives, chopping,  etc.  The  best  dredge  for  the  purpose  is  the  Lone  Star 
iK)w  in  Bed  Biver.    The  estimates  are  as  follows : 

Towing  dredge  from  Red  River  to  Bayou  Vidal  ftnd  return $600 

Ooemonth'B  work,  dredge  and  crew SWO 

Pay  of  chopping  party  and  explosives ^00 

Total 2,000 

Money  statement. 

Amonnt  appropriated  by  act  of  Augnst  11,  1888 $1,000.00 

Joljl,  1889,  amount  expended  darmg  fiscal  year 1,000,00 

i  Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  Jane  30, 1891      2, 000. 00 
<  Sabmitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1666  and  1867. 
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COMMKRCIAX  STATISTICS. 

Lake  Palmyra  has  been  navigable  for  small  boats  to  New  Carthage^  at  laoath  of 
Bayoa  Vidal,  daring  the  entire  fiscal  year  188B-'89,  except  the  month  of  October, 
when  they  could  not  enter  the  month  of  the  lake.  Bayon  Yidal  was  navigable  for 
three  months,  February,  March,  and  April.  The  Sargent,  a  steamer  of  90  tons,  draw- 
ing 2  feet  light  and  4  feet  loaded,  made  94  trips  in  this  trade,  and  the  Jimmie  B.,  of 
60  tons,  drawing  12  inches  light  and  2  feet  loaded,  &0  trips. 

The  freights  reported  were  as  follows : 

Down  freighU^ 

Cotton -.., bales..  7,000 

Cotton-seed *. tons..  6,000 

Wool , pounds..  1,000 

Moss bales..  200 

Wood cords..  400 

Return  freighU, 

Pork  and  bacon ponnds..  400,000 

Grain sacks..      5,000 

Hay tons..  500 

Sngar  and  molasses barrels..  600 

Flour  and  meal do 1,800 

Cotton-seed  and  meal ...tons..  400 

Sawed  lumber feet,B.  M..  500,000 

The  estimated  valne  of  the  commerce  at  the  present  time  in  round  numbers  is  given 
at  $750,000. 


Wii. 

IMPROVEMENT  OP  BIG  BLACK  RITER,  MISSISSIPPI. 

Ko  work  has  been  done  in  this  stream  since  1884.  The  appropria- 
tion in  the  river  and  harbor  act  of  Angust  5, 1886,  contained  the  fol- 
lowing proviso :  '^  "No  part  of  this  appropriation  shall  be  nsed  until  the 
State  of  Mississippi  shall  have  first  caused  the  bridges  over  said  stream 
sonth  of  the  Yicksburg  and  Meridian  Railroad  to  be  so  constructed  as 
not  to  obstruct  the  navigation  of  said  stream.^  This  requirement  has 
not  been  complied  with  yet,  and  the  condition  of  affairs  is  practicall:jr 
the  same  as  set  forth  in  my  last  report. 

To  conform  to  the  act  of  August  5, 1886,  the  State  of  Mississippi 
passed  an  act  March  7, 1888,  requiring  the  Louisville,  l^ew  Orleans  and 
Texas  Railway  Company  to  remove  the  obstruction  to  navigation  caused 
by  the  fixed  span  of  its  bridge  crossing  this  about  15  miles  above  the 
mouth,  etc.    (See  Report  of  Chief  of  Engineers,  1888,  page  1357.) 

No  mention  was  made  of  the  county  bridge  at  Baldwin's  Ferry,  and 
as  the  supervisors  are  unwilling  either  to  alter  this  bridge,  or  to  repair 
it,  it  serves  both  as  an  obstruction  to  the  free  navigation  of  the  stream 
and  to  the  expenditure  of  the  appropriation.  The  State  legislature  of 
Mississippi  will  meet  January  7,  1890,  when  the  matt^er  will  probably 
be  brought  up  again  for  action. 

As  stated  in  my  last  report,  the  railway  company  signified  its  inten- 
tion of  complying  with  the  requirements  of  this  act,  and  in  August, 
1888,  submitted  plan  of  proposed  changes  and  alterations  of  the  bridge, 
which  was  referred  to  the  Secretary  of  War  and  approved  by  him  Sep- 
tember 8, 1888.  The  work  is  now  in  progress,  and  the  general  manager 
of  the  railway  company  reports  that  he  expects  to  complete  it  about 
the  Ist  of  November  next. 
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The  former  appropriations  were : 

B7  act  approved  July  5,  1884 $5,000 

^ict  approved  Aogast  5,  1886 , : 5,000 

No  farther  appropriatioD  is  recommeDded. 

Money  statement 

Joly  1, 1888,  amonnt  available $5,000.00 

Jnly  1,1869,  balance  available ^. 5,000.00 

V,  '■-■'■■J  I. 

JAmoant  (estimated)  required  for  completion  of  existing  project ^,  000. 00 
Sabmitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
haibor  acts  of  1866  and  1867. 


COBfMKRCIAL  STATISTICS. 


Boring  the  fiscal  vear  1888-'89  four  barge-ioads  of  8tave>«,  a  total  of  143,000  pieces, 
were  broaght  oat  of  this  stream. 

A  small  steamer  of  about  60  tons,  drawing  14  inches  light  and  3  feet  loaded,  made 
eight  trips  int-o  the  lower  part  of  the  river,  bnt  no  information  of  freights  carried 
oonld  be  obtained. 


W  12. 
IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Biver,  about  264  miles  in  length,  is  formed  by  the  junction  of 
Yalabasha  and  Tallahatchee  rivers,  flows  in  a  general  southwesterly 
direction,  through  one  of  the  richest  sections  of  country  in  the  South, 
and  entefs  Mississippi  River  5  miles  above  Yicksburg. 

An  examination  of  wrecks  of  gun-boats,  steamers,  and  other  obBtrnc- 
tions  placed  in  the  river  during  the  war  was  made  by  the  United  States 
in  1873,  and  a  similar  examination,  which  included  the  natural  obstruc- 
tions to  navigation,  was  made  in  1874«  The  project  contemplates  the 
removal  of  wrecks,  Jogs,  snags,  overhanging  timber,  etc.,  obstructing 
navigation  throughout  the  entire  length  of  the  river.  The  work  can  not 
^  permanent,  as  new  obstructions,  caused  by  floods,  sliding  banks,  etc., 
w broaght  into  the  river  each  year;  consequently  no  detailed  esti- 
mates have  been  submitted. 

^e  wrecks  of  eleven  steamers,  sunk  during  the  war,  were  removed 
by  contract  during  1873-74.  In  1876  and  1877  the  United  States  snag- 
boat  0.  Q.  Wagner  was  employed  in  removing  wrecks  and  other  obstruc- 
tions. The  snag-boat  John  B.  Meigs  was  completed  in  1879,  and  the 
pnncipai  work  since  has  been  carried  on  with  that  boat.  The  results  of 
the  work  are  marked ;  the  large  number  of  wrecks  and  many  natural 
obstmctions  which  limited  the  navigable  season  have  been  removed, 
*nd  the  river  is  navigable  the  entire  year. 

lie  snag-boat  Meigs  left  Vicksburg,  Miss.,  September  1,  1888,  fonSt. 
I^Qis,  Mo.,  to  undergo  extensive  repairs  authorized  by  river  and  har- 
bor act  of  August  11, 1888,  arriving  at  the  latter  place  September  13. 
S^pairs  were  commenced  October  1,  and  completed  by  the  middle  of 
lumber.  They  consisted  of  a  new  ^-inch  steel  bottom,  13  new 
knuckle  plates,  6  new  plates  on  sides,  4  new  plates  on  bow,  and  taking 
op  iron  forward  deck,  straightening  the  beams,  and  relaying  deck  and 
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reiDforciugit  with  5  new  plates;  altering  and  repairing  cabin;  reoov- 
enng  roof  and  boiler-deck ;  building  a  new  wheel ;  repainting  the  boat: 
minor  repairs  of  wood- work,  etc.,  at  a  cost  of  (10,000.  An  additiooal 
amoant  of  $838.08  was  expended  forfonr  new  iron  capstans  to  replace 
wooden  ones,  repairs  of  capstan  machinery,  etc. 

After  receiving  supplies,  the  boat  left  St  Louis  December  18,  and 
arrived  at  Yicksburg  December  30.  I  made  a  trip  of  inspection  of  the 
river  to  its  head,  includiug  Tchnla  Lake  January  4-11,  and  finding  it 
badly  obstructed  in  several  places  by  tree-slides  ordered  the  boat  to 
return  and  begin  work  at  once.  Work  was  continued  in  Yazoo  till 
February  1,  when  the  boat  was  transferred  to  Tchula  Lake.  By  the 
time  operations  in  the  latter  stream  were  suspended,  the  Tazoo  had 
reached  a  stage  too  high  for  advantageous  work,  and  the  Meigs  was 
transferred  to  Eed  Kiver  temporarily.  Returning  in  May  the  boat  re- 
sumed work  in  this  and  Tallahatchee  Biver,  having  been  employed  in 
Tazoo  May  5-17  and  June  4-12. 

The  following  is  a  summary  of  the  work  performed  in  Tazoo  Biver 
during  the  past  year : 

Snugs  and  logs  pulled ^ 454 

Stumps  puU^ *. 39 

Side  jams  removed 1 

Stumps  and  shore-snags  cut 181 

Leaning  trees  cut 1,364 

Leaning  trees  eirdled 131 

Wing-dams  buut 1 

At  present  the  river  is  at  too  high  a  stage  for  eftective  work,  and 
operations  will  not  be  resumed  until  low  water. 

In  the  last  fifty-two  years  fifty-five  steam-boats  have  been  lost  and  de- 
stroyed in  this  river,  about  twenty  of  which  were  wrecked  dnrinR  the 
war.  One  above  mouth  of  Big  Sunflower  Biver,  one  at  French  Bend, 
and  one  about  9  miles  below  Honey  Island  (the  Barksdale^  burned  in 
1888)  are  reported  badly  in  the  way,  and  four  others  as  more  or  less  in 
the  channel.  After  every  rise  and  fall  new  snags  appear,  and  where 
the  banks  are  heavily  timbered  trees  slide  into  the  river,  singly  and  by 
dozens,  and  having  so  much  sediment  sticking  to  their  roots,  form 
dangerous  snags,  difficult  to  remove.  If  appropriations  were  made  so 
as  to  allow  about  four  months'  work  each  year  this  river  could  be  kept 
in  good  navigable  condition. 

The  act  of  August  11,  1888,  provided  (8,000  of  the  amount  appro- 
priated for  Yazoo  River  "for  constructing  a  pumping  dredge-boat.'' 
I  have  found  and  tried  a  pum ping-dredge  at  Alton,  111.,  consisting  of  a 
hull  about  28  by  64  feet,  deck-house,  boiler  and  fittings,  feed-pump, 
driving-engine.  Van  Wie  centrifugal  pump,  12-inch  suction  and  10-inch 
discharge,  No.  0  pressure-pump,  with  hose  and  jet,  small  two-cylinder 
hand  deck-pump,  small  single  cylinder,  single  drum-hoisting  engine, 
and  suction  and  discharge  pipe,  belting,  etc. ;  all  new.  The  hull  was 
built  and  fitted  up  last  fall,  and  is  in  good  order.  The  price  is  $2,500 
at  Alton,  which,  according  to  my  estimate,  is  about  half  itsoriginal^^ost. 
A  larger  pressure-pump  will  be  needed,  and  probably  a  double  drum-hoist- 
ing engine.  Judging  from  the  trial,  I  am  confident  that  this  dredge  can 
be  made  a  success  in  m%id  (no  doubt  about  sand  and  gravel)  within  the 
amount  allotted,  either  by  the  use  of  additional  jets  or  cutters  or  other 
devices  that  may  suggest  themselves  while  using  it,  and  I  therefore 
have  recommended  the  purchase. 

It  is  probable  that  the  balance  available  for  snagging,  etc.,  will  be 
expended  by  or  before  the  end  of  October,  1889. 
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Ihe  following  are  the  estimates  for  the  fiscal  year  endine  Jane  30, 

1891:                                                                        J                 6  1 

Aonall  light-dranght  boat  for  use  in  the  npper  river  and  the  tributaries 

^  to  YazQOy  and  for  towing  and  general  servioe  in  this  district (10, 000. 00 

Kxpenaesof  same 8,000.00 

Izpenaes  of  snag-boat  ifa^« 10,iK)0.00 

Expenses  of  dredge 6,000.00 

Flstpboat  and  oatut,  and  expenses  of  chopping  parties  edgaged  in  system- 

aUo  clearing  of  the  river  banlEs 10,000.^ 

Genenl  repairs  to  plant  and  outfit,  office  expenses  and  contingencies 6,  i)00. 00 

Total 50,000.00 

This  amoont  can  be  profitably  expended  in  one  season. 
The  former  appropriations  were : 

ByacUof— 
^^ch  3, 1873,  applied  to  the  removal  of  eleven  wrecks  sunk  during  the 

war 140,000.00 

MMch3,l«75 12,000.00 

Augtirt  14,  1876 15,000.00 

Jane  18, 1878 ^ 25,000.00 

M«rch3,1879 15,000.00 

JnDel4,1880 12,000.00 

MarchS,  1881 6,000.00 

Anj^8t2,1882 : 8,000.00 

JnlyS,  1884 10,000.00 

Augngt  5, 1886 15,000.00 

Aogurt  11,  1888 32,000.tO 

Amoont  appropriated  to  June  30,1889 190,000.00 

Amoont  expended  to  June  30,  lb89 177,557.74 

Money  statement 

Joly  1, 1888,  amount  available $993.44 

AmooDtappropriatedby  act  of  August  11,  1888 32,000.00 

•  32,993.44 
Joly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ootatandingjulyl,  1^.: 20,551.18 

J«Jy  1,1889,  balance  available..^ 12,442',26 

3  fiT°^^  ^^^  ^^^  ^  profitably  expended  in  fiscal  year  ending  June  30, 1891  50, 000. 00 
<  oubmitted  in  compUanoe  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 


COMMBSCIAL  STATISTICS. 

• 

^0  river  was  navigable  the  entire  year.    Full  statistics  could  not  be  obtained. 

^^  Tasoo  and  TiSlahatchee  Transportation  Company's  steamers,  5  in  number, 
P^g  irom  110  to  233  tons  and  drawing  from  15  to  22  inches  ligtit,  and  4  to  5i  feet 
iMoed  iQn^Q  195  round  trips,  carrying  general  merchandise  and  plantation  supplies 
of  vbieh  00  record  was  kept,  and  brmging  out  30,554  bales  of  cotton,  about  25,000 
tons  of  cotton  seed,  31,000  staves,  and  miscellaneous  freights.  « 

TbePugh  Line  steamers  of  Yazoo  City  and  a  steamer  belonging  to  the  Tazoo  City 
Oil  Mill  ran  in  this  trade,  and  independent  steamers  make  occasional  trips.  No  defi- 
nite ioformatioii  of  the  amount  of  business  done  by  these  boats  could  be  obtained, 
altboogb  the  owners  have  been  asked  for  it  repeatedly.  It  is  estimated,  bowever, 
that  tbey  carried  not  less  than  10,000  bales  of  cotton  and  5,000  tons  of  seed,  besides 
miacelUoeous  freights. 

Tbe  amount  of  cotton  received  at  Vicksbnrg  from  Tazoo  River  and  tributaries,  aa 
reported  by  the  Vicksbnrg  Cotton  Exchange,  was  35,587  bales. 

The  Tazoo  City  Exchange  reports  19,598  bales  received  at  that  place. 


i"^ 
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W13. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

At  the  be^d  of  Honey  Island,  about  220  miles  above  its  month,  the 
Yazoo  Eiver  divides  into  two  branches,  the  westerly  one  retaining  the 
name  of  the  river,  while  the  easterly  and  narrower  branch  is  called 
Tchnla  Lake  or  River.  The  distance  from  the  head  to  the  foot  of  the 
island,  where  the  branches  again  nnite,  is  about  67  miles. 

Productive  plantations  join  one  another  along  the  banks  of  the  lake, 
and  the  amount  of  cotton  raised  annaally  is  estimated  to  be  about  20,000 
bales,  which  formerly  was  brought  to'  market  via  Tchula  Lake  and 
Yazoo  River,  or  hauled  in  wagons  long  distances  to  the  southern  divis- 
ion of  the  Illinois  Central  Railroad.  This  road  has  constructed  a  line 
from  Yazoo  City  to  the  mouth  of  Yalabusha  River,  which  touches 
Tchula  Lake  at  several  points,  and  has  a  tapjine  from  Tchula  City  to 
the  main  line  at  Durant,  Miss.,  and  transports  most  of  the  cotton,  whicli 
has  to  be  marketed  before  navigation  opens  in  the  lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  pro- 
ject based  thereon  contemplated  the  removal  of  snags,  logs,  overhang- 
ing trees,  etc.,  obstructing  navigation,  to  enable  light-draught  boats  to 
enter  the  lake,  earlier  in  the  season.  The  estimated  cost  of  such  im- 
provement was  $10,000,  with  the  idea  of  doing  the  work  in  one  low- 
water  season.  Twelve  thousand  dollars  have  been  appropriated,  but 
at  such  irregular  intervals,  extending  over  eight  years,  that  the  work 
never  has  l^en  completed  as  projected,  and  even  if  once  done  thor- 
oughly, will  have  to  be  gone  over  from  time  to  time  to  remove  addi- 
tional obstructions  that  are  forming  continually. 

Work  was  begun  in  1881,  and  continued  in  1882,  1884,  and  188^-^87. 
Navigation  was  improvetl  considerably  by  the  removal  of  overhanging 
timber,  snags,  etc.,  and  boats  enabled  to  enter  the  lake  earlier  and  run 
much  later  in  the  season.  ^ 

The  United  States  snag-boat  MeigSy  P.  R.  Starr,  master,  entered  the 
month  of  the  lake  February  1, 1889,  and  commenced  operations,  work- 
ing through  to  the  head  of  Honey  Island  and  then  back  to  the  foot  of 
the  lake,  reaching  the  latter  point  February  19.  Work  was  then  sus- 
pended until  the  water  should  reach  a  stage  low  enough  for  a  chopping 
party  to  commence  clearing  the  banks.  The  following  is  a  summary  of 
the  work  performed  by  the  Meigs: 

Snags  pulled g9 

Stumps  palled I-I'IJIIJ"  .!m*"l.""m''llll!  15 

Side  Jams  removed V///,V//.V.V.'.[V/.\\'.'.'.'.  ['.'//.'.['.''/.[  3 

Leaniug  trees  cut '  .""!!JJ!!.'I!J'irJI]  *!!".l".'!iri  l^II^.'  1  138 

Leaning  trees  topped ^--i.lill!"'. !!"!!'II1!'.!IJI!'.1I!"*1  '  180 

Leaning  trees  girdled '^ * " 973 

Brush  cut  from  banks ^".  ^".ir/.^"y.y/.iy/.y.!V.".!V///////."/.!"8q."yd8'.!  125 

^^^^^L*"^®  l^J®®  ^^^^^  sand-bars  in  the  lake,  one  at  the  head  and  the 
others  20  and  60  miles  below.  The  bar  at  the  head  is  enlarging  gradu- 
ally,  and  eSch  year  the  water  has  to  be  a  little  higher  before  boats  can 
enter  that  end.  Were  these  bars  removed,  and  the  timber  and  brush 
thoronghly  cleared  from  the  banks,  it  is  probable  that  the  channel  would 
scour  to  greater  depth.  I  recommend  the  use  of  a  flat-boat  and  a  large 
cnopping  party,  to  cut  brush  and  leaning  trees  so  as  to  widen  the  chan 
TJ^a  .^1  w  ^^'^"^P?  can  ^  removed  with  high  explosives.  Brush 
o\'^Ly^lu\'^''  ^^""'^^  at  small  expense  with  material  cut  in 
cieanng  the  banks,  and  a  considerable  increase  of  depth  obtained  by 
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their  aid.  It  is  proposed  to  apply  the  available  balance  to  carrying  out 
thi8  work,  so  far  as  practicable  with  that  amonnt.  The  sum  of  $6,000 
can  be  spent  to  good  advantage  in  this  way  in  the  low-water  season, 
and  the  obstructions  so  thoroughly  removed  with  this  amount  that  no 
further  work  would  be  required  for  several  years  to  come. 
The  former  appropriations  were : 

By  acts  of— 

March  3, 1881 , $3,000.00 

ATiKiMt2, 1882 2,500.00 

Jo^5,  1884 , 1,500.00 

AugOBtS,  1886 > 2,000.00 

August  11,  1888 3,000.00 

Amount  appropriftted  to  June  30, 1889 12,000.00 

Amoont  expended  to  June  30, 1889 10,278.57 

Money  statement. 

July  1, 1888,  amonnt  »i»ilable $0.78 

Amount  appropriated  by  act  of  Angoflt  11, 1888 3,000.00 

3,000.78 
^Qiy  1, 1889,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1^  1888 ,.^ 1,279.35 

July  i,  1889,  balance  available. 1,721.43 

(  Ainoimt  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1891      6, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


When  tlie  water  i»  hish  enon^h  the  Yazoo  boats  go  through  the  lake,  but  no  in- 
loraiation  as  to  the  number  of  tnps  made,  and  the  freights  carried  could  be  obtained, 
^*^ugh  circular  letters  were  sent  early  in  June^o  the  owners  of  steam-boats  and 
utoer  ptrsons  interested  in  this  improvement,  asking  for  such  information  as  they 
^ere  able  to  give. 


W  X4 

IMPROVEMENT  OF  TALLAHATCHEE  RIVEK.  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  counties,  in 
jorthern  Mississippi.  It  flows  in  a  southwesterly  direction  until  joined 
"J  Cold  water  River  in  forming  Tazoo  River. 

An  examination  was  made  by  the  United  States  in  1879.  The  project 
|>d6ed  thereon  contemplated  the  removal  of  snags,  sunken  logs,  and 
lining  limber  obstructing  low-water  navigation  below  the  mouth  of 
Coldwater,  a  distance  of  165  miles,  and  the  removal  of  the  wreck  of  the 
JJl^naer  Star  of  the  West^  lying  in  the  channel  8  miles  above  the  mouth. 
The  estimated  cost  of  such  improvement  was  $40,000.  An^  additional 
examination  was  made  in  1880  to  obtain  further  information  in  regard 
to  the  river,  which  demonstrated  that  any  improvement  above  Shar- 
^«.y'«j  Landing,  about  100  miles  above  the  mouth,  would  be  of  little  use. 

Work  was  begun  in  1879  and  continued  in  1880, 1881,  1882, 1884,  and 
188e-'87.  Parts  of  the  a|)propriation8  of  1880  and  1881  and  the  entire 
appropriation  of  1882  ($10,000  in  all)  were  expended  above  mouth  of 
Coldwater  to  Batesville,  as  required  by  the  acts.  This  portion  of  the 
river,  however,  was  not  included  in  the  original  project  or  estimate  of 


1614  REPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

cost.  The  work  resulted  in  the  removal  of  a  large  nnmber  of  obstrac- 
tioDB  and  greatly  increased  the  capacity  of  the  river  for  navigation. 

Before  improvement  jthe  river  was  navigable  from  the  month  or  Gold- 
water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Yazoo  now  run  to  Sharkey's  Landing  the  entire  year,  bat  rarely  go 
dbove  that  point  at  any  stage,  as  the  amount  of  commerce  is  not  suffi- 
cient to  justify  the  expense  of  a  longer  trip.  The  snag-boat  Meigs  in 
1886-^87  placed  the  river  in  better  condition  than  ever  before  known, 
and  river  men  were  well  pleased  with  the  work  accomplished.  Many 
dangerous  obstructions  remain,  however,  the  removal  of  which  would 
benefit  navigation  greatly.  New  obstructions  are  forming  continually, 
and  no  permanent  improvement  can  be  effected. 

In  the  past  fiscal  year  the  nuag-boat  Meigs^  P.  E.  Starr  master,  was 
employed  in  this  stream  May  18-31  an<i  June  13-17.  By  the  latterdate 
the  river  was  rising  rapidly,  with  no  prospect  of  an  eaily  fall,  and  the 
boat  was  brought  to  Vicksburg  and  laid  up.  The  folio  win  g^obstruc- 
tions  were  removed  : 

Snags  pulled nnmber-.      171 

Stamps  polled do 62 

Logs  removed  from  channel do....        33 

Until  June  15  the  water  was  at  a  low  stage,  favorable  to  snagging 
operations,  and  the  Meigs  worked  as  high  as  Williams's  wood-yard,  18 
miles  below  Sharkey's  Landing,  removing  tree  slides  and  other  obstruc- 
tions  from  the  channel.  As  soon  as  the  water  falls  sufficiently,  opera- 
tions will  be  resumed,  and  the  available  balance  will  be  expended  by 
October. 

The  snag-boat  Meigs  should  be  used  a  short  time  each  year  to  remove 
heavy  snags,  tree  slides,  and  sunken  saw-logs,  but  the  appropriation 
should  be  large  enough  to  permit  the  use  of  shore  parties  systematic- 
ally to  clear  the  banks,  which  are  heavily  timbered.  The  estimates  for 
1891  are: 

Meiga,  one  and  one-balf  months,  at  $2,200 $3,300.00 

Sfaore  party,  ^-ages  and  subsistence,  five  months,  at  $1,200 6, 000. 00 

Explosives,  tackles,  etc 400.00 

Omce,  contingencies,  and  administration :...&. 300. 00 

Total 10,000.00 

The  former  appropriations  were: 

By  act«  of — 

March  3,  1879... $6,000.00 

Jnne  14,  1880 9,000.00 

March  3,  1881 3,000.00 

August  2,  1882 3,000.00 

July  5,  1884 3,000.00 

August  5,  1886 3,500.00 

August  11,  1888 5,000.00 

Amount  appropriated  to  June  30, 1889 32,500.00 

Amount  expended  to  June  30, 1889 29,548.11 

Above  mouth  of  Coldwater,  $10,000;  below  mouth  of  €oldwater, 
$19,548.11.  ' 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

July  1,  18-9,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 2, 04a  11 

July  1, 1880,  balance  available 2.951.89 
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iAiDOont  (eatimated)  reqaired  for  oomplction  of  existing  project $17, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1891    10, 000. 00 
Sambitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


COMMKRCIAL  8TATIBTIC8. 

Full  Statistics  regarding  the  commerce  of  this  stream  could  not  be  obtained.  It 
WM  navigable  the  entire  year,  and  boats  ran  as  high  as  Sharkey's  Landing  all  the 
time. 

The  Yazoo  and  Tallahatchee  Transportation  Company's  steamers,  four  in  number, 
raugrog  from  163  to  233  tons,  and  drawing  from  15  to  22  inches  light  and  4^  to  5^  feet 
loaded,  made  60  round  trips  to  Sharkey's,  carrying  general  merchandise  and  planta* 
tion  euppliesy  and  bringing  out  7,500  bales  of  cotton,  16,500  tons  of  cotton-seed,  and 
miscellaiieons  freights. 

ThePagh  Line  steamers,  of  Yazoo  City,  operate  in  this  trade,  running  a  boat  three 
times  a  week  between  Greenwood  and  Sharkey's,  and  connecting  with  the  Illinois 
Central  Railroad  at  the  former  place.  Independent  steamers  also  make  occasional 
trips.  No  definite  information  of  the  amount  of  business  done  by  these  boat4  oonld 
be  obtained,  althongh  the  owners  have  been  asked  for  it  repeatedly.  It  is  estimated, 
however,  that  they  carried  not  less  than  8,000  bales  of  cotton  and  2,000  tons  of  seed, 
besides  miscellaneous  freights.  ^ 

DoriDg  high  stages  considerable  timber  is  brought  out  of  this  river  by  raftsmen, 
and  a  large  quantity  of  staves  is  shipped  to  market  yearly  by  this  route.  Numbers 
of  proeperous  little  town^  are  scattered  along  the  banks,  all  being  of  more  or  less 
importance  as  shipping  points,  and  having  some  of  the  finest  cotton-producing  lands 
in  the  State  of  *Missi SSI ppi  to  support  them.  The  improvement  is  important,  as  at 
present  the  river  is  the  most  available  outlet  to  market,  the  only  other  means  of 
transportation  bein^  the  branch  of  the  Illinois  Central  Railroad  east  of  Yalla- 
bnsha  River,  which  is  practically  inaccessible  to  planters  on  the  right  bank,  and 
would  necessitate  a  haul  of  from  5  to25jniles  through  the  swamps  and  across  Yalla- 
bosba  for  those  on  the  left  bank. 


W  15. 
IMPROVEMENT  OF  STEELE'S  BAYOU,  MISSISSIPPL 

ISiis  bayou  has  its  scource  iu  Swan  Lake,  WashiDgton  Connty,  Miss., 
flows  in  a  southerly  direction  parallel  to  tbe  Mississippi  Biver,  and  enters 
Yazoo  Biver  about  12  miles  above  its  mouth,  and  generally  is  not  navi- 
gable except  when  the  Mississippi  is  high  enough  to  fill  the  lower  por- 
tion with  backwater. 

An  examination  was  made  by  the  United  States  in  1883,  but  the  en- 
gi^>^r  officer  in  charge  reported  the  stream  not  worthy  of  improvement 
and  the  work  not  a  public  necessity. 

Tbe  upper  part  of  the  bayou  and  the  borders  of  Lake  Washington 
aiid  Swan  Lake  furnish  the  products  shipped  through  it.  The  lower 
part  is  subject  to  overflow  from  backwater,  and  not  much  land  in  the 
vicinity  is  under  cultivation.  The  west  side  of  Lake  Washington  is  not 
far  from  the  Mississippi  Ki  ver,  and  a  branch  of  the  Louisville,  New  Or- 
leans and  Texas  Bailroad  extends  from  Greenville  south  to  Glen  Allan, 
neap  the  Issaquena  County  line,  whence  it  will  be  extended  to  the  main 
Ufle  near  Boiling  Fork  this  fall.  This  lies  between  Swan  Lake  and 
I^ke  Washington,  and  will  absorb  much  of  the  carrying  trade  that 
otherwise  would  be  tributary  to  Steele^s  Bayon. 

Daring  1884-^85,  and  the  latter  part  of  1886,  chopping  parties  re- 
iDoved  obstructions  of  snags,  stumps,  leaning  timber,  etc.,  so  far  as  the 
ftnds  available  would  permit.  Operations  of  the  two  seasons  extended 
from  the  head  of  Washington  Bayou,  which  connects  Steeltfs  Bayou 
and  Lake  Washington,  to  the  mortth  of  Steele's  Bayou. 
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In  Feb'raar^,  1889,  the  steamer  Ldke  Washington  was  hired  for  work 
in  this  stream.  She  left  Vicksburg  Febrnary  11,  and  proceeded  up- 
stream to  near  the  mouth  of  Washington  Bayoa  (as  far  as  practicable 
at  the  stage  of  water),  working  back  from  that  point.  The  wotk  was 
performed  as  thorougnly  as  circumstances  would  permit,  the  boat  be- 
ing compelled  to  drop  down-stream  as  the  water  fell  to  prevent  being 
caught  in  the  bayou  without  sufficient  water  on  which  to  retreat.  ,  At 
Eagle  Lake  Bend  the  fall  began  to  check,  and  from  there  down  to  8 
miles  above  the  mouth  the  obstructions  were  removed  more  thoroughly. 
Backwater  from  the  Mississippi  prevented  further  work,  and  the  boat 
was  withdrawn  February  26  until  a  more  favorable  time. 

Overseer  J.  T.  Dorey,  who  superintended  operations,  reported  the 
removal  of  obstructions  as  follows : 

stamps  removed  from  channel 107 

Logs  removed  from  channel 4 

Jams  removed 4 

Side  Jams  removed 3 

Shore  snags  cut 87 

Leaning  trees  cut 381 

0  Leaning  trees  topped 7 

Brash  and  willows  out sq.  yds..  4,495 

The  stumps  were  all  large,  measuring  fVom  2^  to  4  feet  in  diameter, 
and  a  free  use  of  dynamite  was  required  in  their  removal. 

It  is  proposed  to  resume  this  work  and  expend  the  available  balance 
in  removing  obstructions  from  the  lower  part  of  the  bayou  as  soon  as 
practicable. 

If  the  improvement  is  to  be  continued,  I  recommend  that  it  be  done 
by  chopping  parties  and  a  small  snag-boat.  The  sum  of  $5,000  could 
be  spent  to  advantage  in  one  low-water  season  in  clearing  the  bayou 
for  high-water  navigation. 

The  former  appropriations  were : 

By  acts  of— 

July  5,  1884 $2,,'i00.00 

Augusts,  1886 2,500.00 

August  11, 1888 2,500.00 

Amount  appropriated  to  June  30, 1889 7,500.00 

Amount  expended  to  June  30,  1889 6,829.35 

Money  statement. 

July  1,  1888,  amount  available $300.80 

Amount  appropriated  by  act  of  August  11, 1888 2,500.00 

2,800.80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  Ift^S 2,130.15 

July  1,  1889,  balance  available 670.65 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5, 000. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


No  information  in  regard  to  the  commerce  of  this  stream  could  be  Obtained.  The 
only  owner  of  steamers  used  in  this  trade  was  repeatedly  asked  for  such  data  as  he 
could  give,  but  paid  no  attention  to  the  requests. 
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W  l6. 
IMPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  soarce  in  Mad  Lake,  Coahoma  County,  Miss.,  flows 
in  a  southerly  direction,  and  enters  Yazoo  Biver  aboat  55  miles  above 
its  mouth.  Daring  extreme  high  water  it  is  navigable  to  Clarksdale, 
280  miles  above  the  mouth.  Faisonia,  144  miles  above  the  mouth,  ordi- 
narily is  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  the  improvement  consisted  in  building  timber  and  brush 
wing  dams  to  scour  a  channel  from  3  f^t  to  40  inches  deep  at  the  bars, 
and  the  removal  of  snags,  sunken  logs,  and  leaning  timber,  obstruct- 
ing navigation,  at  an  estimated  cost  of  $66,000. 

The  improvement  was  begun  in  1879,  at  which  time  but  one  boat  of 
145  tons,  and  drawing  18  inches  of  water,  navigated  the  stream.  It  was 
Da\igable  then  about  six  months  of  the  year,  but  a  boat  could  not  make 
the  trip  under  ten  and  often  fifteen  days.  During  the  past  year  boats 
nin  as  high  as  Williams  Landing,  about  210  miles  above  the  mouth,  for 
two  months,  Faisonia  for  four  mouths,  Johnsonville  for  eight  mouths, 
and  Vick's  Landing  the  entire  year.  The  Sunflower  Kiver  Packet 
Company  has  a  regular  weekly  steamer  employed  in  this  trade,  which 
makes  the  trip  without  difficulty  in  six  days  at  the  lowest  stages, 
^ight  rates  are  reported  to  be  40  per  cent  less  than  they  were  before 
work  coinmenced. 

Id  the  past  fiscal  year  operations  were  not  commenced  until  June  on 
d<^Qnt  of  unfavorable  stages  of  water.  The  steamer  Addie  E.  Faison 
^as  hired  of  the  Sunflower  Biver  Packet  Company,  and  entered  the 
river  and  began  operations  June  7.  This  boat  continued  work  below 
Woodburn  until  the  22d,  when,  on  account  of  a  continued  rise  of  the 
jower  river,  she  proceeded  up-stream  and  was  employed  above  Wood- 
barn  the  remainder  of  the  month.  The  following  summary  gives  the 
^ork  i)erformed  during  the  month : 

^gB  and  Bnag8  removed  from  channel 140 

Janw  removed ^ 3 

y»«6  Jam  removed 1 

J^Ding  trees  cat 617 

*^WDg  trees  girdled 2 

Win£;.dams  of  brush  and  logs  were  built  at  the  following  shoals : 
Cjpreijs  Bend,  mouth  of  Porter^s  Bayou,  and  PuUtight  Bar. 
Ji^he  result  of  this  work  was  to  render  navigation  safe  and  easy  where 
the  logjj  and  jams  Were  removed,  and  to  increase  the  depth  of  the  than- 
^^ifrom  18  to  26  inches  where  the  dams  were  built. 

?honld  the  stage  of  water  be  favorable,  the  steamer  will  continue 
Jhis  Work  until  the  appropriation  is  expended,  which  probably  will  be 
h^fore  August  1.  Owing  to  sliding  and  caving  banks  and  formation 
^'i  new  bars,  the  improvement  is  not  permanent,  and  the  sum  of  $10,000 
^iild  be  spent  to  great  advantage  in  a  single  season  in  removing  logs 
^^  the  channel,  building  wing-dams,  and  cutting  leaning  timber, 
-'-^o  parties  should  be  worked  under  a  superintendent  who  has  had 
^^perience  in  this  kind  of  work  and  in  handling  explosives.  The  peo- 
ple engaged  in  business  on  this  river  want  immediate  relief  and  work 
of  a  more  lasting  character  than  that  of  the  past.  Neither  can  be  had 
^th  small  appropriations. 

ENa  89^ — ^102 
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The  former  appropriations  were : 

By  acts  of — 

March  3,  1879 - 120,000.00 

June  14,  1880 8,000.00 

March  3, 1881 - 4,000.00 

Angnst2,  1882 , S.OOO.OQ 

.  JnlyS,  1884 5,000.00 

AagastS,  1886 5,000.00 

AnguetU,  1888..... , 5.000.00 

Amount  appropriated  to  Jane  30,  1889 ^ 52,000.00 

Amount  expended  to  June  30,  1889 .'l 50,243.73 

The  bridge  of  the  Georgia  Pacific  Bailway  across  this  river  near 
Johnsonville,  Miss.,  authorized  by  acts  of  March  3, 1887,  and  April  2, 
1888,  was  completed  in  March,  1889,'m  accordance  with  plans  approved 
by  the  Secretary  of  War. 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 |5, 000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 3,243.73 

July  1,  1889,  balance  available 1,756.27 

(Amount  (estimated)  reouired  for  completion  of  existing  project 14, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and' 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  Sunflower  River  packet  steamer  of  241  tons,  and  drawing  16  inches  light  and 
4  feet  loaded,  made  52  round  trips  in  this  stream  during  the  fiscal  year.  Independent 
steamers  a\so  made  occasional  trips. 

The  following  down  freights  were  reported  by  the  Sunflower  Kiver  Packet  Com- 
pany : 


Cotton bales..  16,000 

Cottonseed tons..  6,000 

Hides pounds..  1,400 

Cattle head..  200 

Hogs do.-..  400 

Seed-cotton sacks..  34,000 


staves number..  28,000 

Wood cords..  1,400 

Logs  (rafted  timber)  . . number. .  2, 000 

Corn barrels..  1,400 

Potatoes do 1^000 

Poultry dozen..  200 


Return  freights  of  general  merchandise  and  plantation  supplies.  Estimated  value, 
1200,000. 

The  estimated  value  of  the  commerce  of  the  stream  at  the  present  time  is  given  at 
$1^900,000. 

The  amount  of  cotton  reported  by  the  Vicksbur^  Cotton  Exchange  as  received 
from  Sunflower  River  was  5,994  bales.  The  Yazoo  City  Exchange  reports  1,361  bales 
received  at  that  place. 


W  17. 

mPBOVEMENT  OF  BIG  HATOHEB  BIVBB,  TBNNE^SBB. 

This  river  has  itA  source  in  northern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction,  through  the  most  productive  re- 
gion of  West  Tennessee,  and  enters  Mississippi  Biver  about  60  miles 
above  Memphis. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect based  thereon  contemplates  the  removal  of  logs,  snags,  leaning  tim- 
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ber,  etc.,  obstmctuig  navigation  from  Bolivar,  Tenn.,  to  the  month,  a 
distance  estimated  at  240  miles.  This  wonld  render  the  river  naviga- 
ble for  light-dranght  boats  throughout  the  year.  The  original  estimate 
of  cost  of  this  work  was  $30,000,  but  this  was  based  u))on  a  plan  of 
foar  months'  work  in  1880,  at  $15,000,  three  months  in  1881,  at  f  10,000, 
and  two  months  in  1882,  at  $5,000.  In  place  of  this  appropriations 
aggregating  $27,000  have  been  made  at  irregular  intervals,  scattered 
over  a  period  of  nine  years,  increasing  the  cost  and  lessening  the  utility 
of  the  work  done.  In  view  of  the  present  method  of  making  appropria- 
tions it  is  impossible  to  give  any  definite  estimate  for  this  class  of  work, 
as  new  obstructions  are  added  from  time  to  time  by  the  leaning  timber 
and  logs  and  snags  brought  into  the  stream  by  each  flood. 

The  work  of  improvement  was  l)egunin  1880,  and  continued  in  1881, 
1882f  1884,  and  188&-'87.  Before  its  commencement  navigation  was  al- 
most entirely  suspended  by  the  obstructions.  Now  it  is  navigable 
abont  seven  months  of  the  year,  and  the  work  has  benefited  commerce 
in  allowing  shipments  by  river  where  railroads  monopolized  the  trade 
before. 

The  last  work  was  performed  in  June,  1887,  and  suspended  at  Eialto, 
aboat  60  miles  above  the  mouth.  In  April,  1889,  a  chopping  party  was 
organized  at  Bialto  under  overseer  J.  T.  Dorey,  commenced  operations 
April  5,  and  continued  until  June  14,  when  work  was  suspended  by  high 
water,  and  the  party  disbanded.  ThiQ  work  continued  from  Eialto  up- 
stream, abont  55  miles,  to  a  point  2  miles  aboye  the  Louisville  and  Nash- 
^lle  Railroad  Bridge.  The  leaning  timber  felled  was  cut  into  short 
ieQ(rtli8  and  hauled  out  on  the  banks  to  dry  and  float  off  during  high 
water. 

The  following  obstructions  were  removed : 

1^  and  snags  from  channel 1,069 

Stumps ;j39 

Sitfejams 27 

Sbore  snags ■ 818 

pwing  trees 1,012 

leaning  trees  topped 12 

J**ning  trees  girdled 1,729 

oqaare  yards  of  brush  cat 4,684 

As  soon  as  the  snag-boat  stops  work  in  Forked  Deer  River  it  is  in- 
^iided  to  tow  it  into  this  stream  and  apply  the  available  balauce  towards 
^be  removal  of  snags  and  logs  from  the  channel.  The  entire  amount 
probably  will  be  expended  by  October,  1889. 

This  snag  boat  was  constructed  from  a  pile-driver  barge  borrowed 

j^m  Captain  Leach,  Corps  of  Engineers,  for  use  in  this  and  Forked 

-^^fcrEiver.    It  is  supplied  with  steam-power,  quarters  for  crew,  etc., 

*^d  by  erecting  a  pair  of  shears  and  making  a  few  minor  repairs  the 

^^t  of  the  purchase  or  hire  of  a  boat  was  saved.    It  answers  the  pur- 

^^  admirably^  but  should  it  be  needed  for  work  on  the  Mississippi  a 

P^t-boat,  with  necessary  appliances  for  pulling  snags  and  logs  buried 

^^  the  channel,  will  be  required.    The  removal  of  these  obstructions 

^Ul  enable  the  current  to  wash  out  and  deepen  the  channel  at  shoal 

P^^ces,  and  probably  lengthen  the  navigable  season  at  least  two  to  three 

Months.    Steam -boat  men  and  others  interested  in  navigation  of  this 

stream  urge  this  method  of  improvement,  stating  that  if  the  snags  are 

J^moved  ^oroughly  3  feet  of  water  at  the  lowest  stages,  or  navigation 

'flight-draught  steamboats  the  entire  year,  will  be  obtained.    Were 

ttis  done,  there  is  little  doubt  that  the  commerce  will  be  much  increased 

ftiid  freight  rates  reduced. 


J 

L'-*: 


^^ 
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As  the  stream  is  over  300  miles  above  Vicksborg  (tbe  office  of  this 
district)  it  is  difficolt  to  supervise  the  work,  and  expenses  of  adminis- 
tration arc  considerable.  Economy  would  be  subserved  by  expending 
,  sufficient  in  one  season  to  put  the  river  in  so  good  a  state  as  not  to  re- 
qnire  work  for  several  years.  It  costs  no  more  to  get  ready  for  six 
months'  work  than  for  six  weeks,  and  the  expenses  of  administration 
are  practically  the  same  for  both  periods.  The  work  will  be  much  more 
thorough  and  the  improvement  more  lasting  by  such  eodcentration  of 
effort^  and  the  object  arrived  at — the  practical  benefit  of  navigations^ 
more  nearly  attained.  I  therefore  recommend  the  expenditure  of  not  less 
than  $10,000  in  one  season,  beginning  work  as  soon  as  the  stage  of 
water  will  permit,  constructing  a  flat-boat,  or  hiring  one  if  any  can  be 
found  at  or  near  Memphis,  if  the  boat  now  used  can  not  be  obtained, 
and  using  explosives  liberally  for  removing  snags  and  sunken  logs.  A 
shore  party,  lodged  in  tents  and  moving  about  in  skiffs,  should  clear  the 
banks  of  brush  and  leaning  timber,  and  supplement  work  in  the  chan- 
nel or  join  with  the  flat-boat  party  when  the  water  is  low.  The  esti- 
mates are  as  follows : 

Construction  of  boat,  or  hire  for  six  months,  at  $300 $1, 800 

Wages  and  subsistence  of  channel  and  shore  parties,  six  months,  at  $1,350. ..     7,600 

Explosives,  repair  of  tackle,  tools,  eto 4        300 

Office,  administration,  and  contingenoiee 400 

Total '. 10,000 

The  work  can  be  carried  on  in  connection  with  that  on  Forked  Deer 
Biver,  eo  far  as  regards  purchase  and  delivery  of  supplies  and  Inspection. 
The  former  appropriations  were : 

By  acts  of— 

June  4, 1880..... _ $10,000.00 

March  3,  1«81 3,500.00 

August  2, 1882 3,000.00 

July  5,  1884 2,500.00 

Augusts,  1886 3,000.00 

August  11, 1888 5,000.00 

Amount  appropriated  to  Jane  30,  1889 27,000.00 

Amount  expended  to  June  30,  1689 23,969.02 

Money  statement 

Amoimt  appropriated  by  act  of  August  11,  1888 $5,000.00 

July  1,  1880,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1,  1888 _       1,969.02 

July  1,  1889,  balance  available 3,010.98 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  <rf  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


This  stream  was  navigable  for  seven  months  of  the  past  fiscal  year,  from  December 
to  June,  inclusive.  Two  small  steam -boats,  of  65  and  75  tons,  drawing  14  snd  18 
inches  light  and  3  and  3i  f^et  loaded,  made  six  trips  with  barges,  and  a  tug  with 
barges  made  two  trips.    No  information  of  the  business  done  oould  be  obtained. 


J.      .?•■ 
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W  I8. 

IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE.      ' 

If ain  forked  Deer  River,  24  miles  long,  is  formed  by  the  coiiflaence 
of  the  Korth  aud  South  Forks  about  9  miles  below  Dyersbnrgh,  flows 
in  a  general  southwesterly  direction,  enters  Obion  liiver  4  miles  above 
its  moatii,  and  thus  finds  an  outlet  to  the  Mississippi  The  mouth  of  the 
stream  was  formerly  at  Ashport,  on  the  Mississippi  Biver,  but  about  50 
years  ago  the  State  cut  a  canal  through  to  the  Mississippi  (now  Obion 
Bi?er)  to  shorten  the  course. 

The  old  channel  is  now  blocked  up  with  drift.  North  Fork  is  formed 
by  several  smaller  streams  near  Trenton,  in  Gibson  County,  flows  in  a 
westerly  direction  to  Dyersburgh,  and  thence  southwesterly.  South 
Fork  heads  in  MoNairy  and  Henderson  counties,  and  flows  in  a  general 
northwesterly  direction  to  its  junction  with  North  Fork. 

Examinations  were  made  by  the  United  States  in  1874,  1880,  and 
1^7f  and  the  project,  based  upon  the  two  latter,  contemplated  the  re- 
moval of  snags,  logs,  leaning  timber,  etc.,  to  improve  navigation  in 
Sooth  Fork  below  Jackson,  in  North  Fork  below  Dyersburgh,  and  in 
the  main  river.  The  estimated  cost  for  South  Fork  was  $19,250,  and 
for  North  Fork  aud  main  river,  $11,500.  These  estimates  were  based 
upon  plans  for  a  single  season's  work,  and  as  new  obstructions  are  added 
from  time  to  time  it  is  pirobable  that  the  cost  will  be  increased. 

All  appropriations  prior  to  the  act  of  1888  were  for  the  improvement 
of  Soath  Fork  alone.  The  removal  ef  obstructions  from  this  branch  of 
the  river  was  begun  in  1883  and  continued  in  1884  aud  188(>-'87,  $10,000 
having  been  ex|>ended  to  June  30, 1888.  The  commerce  consists  chiefly 
of  staves  and  lumber,  brought  out  on  flat-boats,  and  saw-logs,  rafted  to 
loarket.  Before  the  improvement  commenced,  about  one  boat  in  three 
▼as  lost  by  reason  of  the  obstructions.  Now  they  make  the  trip  with 
comparative  safety  and  at  a  cost  of  from  $200  to  $300  less  than  in  former 
times. 

The  river  and  harbor  act  of  August  11, 1888,  made  a  general  appro- 
priation for  improving  Forked  Deer  fiiver,  with  designated  amounts  to 
be  applied  to  each  branch,  as  follows: 

S>«thFork 92,500 

Hortb Fork  below  Dyersburgh 4,600 

■*>B  river  below 5?,  500 

Operations  of  the*  past  fiscal  year  have  been  carried  on  under  the  su- 
perintendence of  J.  T.  Dorey,  and  were  as  follows: 
.  A  boat  with  steam-power  being  necessary  for  removal  of  obstructions 
in  the  channel,  a  pile-driver  barge,  supplied  with  engine,  quarters  for 
®^^,  etc.,  was  borrowed  in  October  from  Captain  Leach,  Corps  of  Bn- 
^in^rs,  and  by  fitting  up  shears  and  making  some  minor  repairs,  the 
^8t  of  purchase  or  hire  was  saved  to  the  improvement.  This  snag- 
^twas  propelled  by  hand,  and  has  been  used  to  advantage  in  all 
^^  branches  of  this  stream. 

SOUTH  FORK. 

A  chopping  party  commenced  operations  in  this  fork  early  in  Decern- 
^f,  near  the  brush -dam  below  Bell's  Depot,  where  work  was  suspended 
ni  1887.    By  means  of  explosive^  a  channel  100  feet  wide  was  cleared 
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through  thi^  dam,  and  iio  further  trouble  will  be  caased  by  it.  Shore- 
worls  was  continued  up-stream  to  Jackson,  and  thence  back  to  the  mouth, 
reaching  the  latter  point  March  9.  With  the  exception  of  a  temporary 
suspension  of  ten  (jays,  the  latter  part  of  January,  caused  by  9  sudden 
rise,  this  work  was  carried  on  continuously. 

The  snag-boat  worked  in  this  fork  April  1-17,  expending  the  availa- 
ble balance  in  removing  the  most  serious  channel-obstructions  and  cut- 
ting the  leaning  timber  near  the  mouth.  The  distance  worked  over  was 
8  miles.'  The  channel  is  narrow,  and  the  trees  inclined  from  both  banks 
until  in  many  places  their  branches  interlaced.  These  were  hauled  out 
on  the  banks,  destroyed,  and  their  stumps  removed  with  explosives. 

The  following  summary  shows  the  obstructions  I'emoved  during  the 
past  year : 

Snags  ^nd  logs : 460 

'Stamps -.t 90 

Jams — .-  29 

Side  jams 63 

Shore  snags - 360 

Leaning  trees  cut 991 

Leaning  trees  topped 181' 

Leaning  trees  girdled 105 

Brush  and  willows  cleared  from  banks sq.  y'ds..  2,180 

Wreck  (stave-boat^ 1 

Linear  feet  brush-aam 100 

NOETD  FORE,  BELOW  DYERSBITEGH. 

A  chopping  party  commenced  work  at  the  mouth  of  North  Fork 
October  3,  and  completed  the  principal  shore-work  needed  by  Novem- 
ber 27. 

Obstructions  were  heavy,  numerous,  aud  difficult  to~  remove,  consist- 
ing chiefly  of  badly -leaning  timber.  In  many  instances  trees  from  cav- 
ing banks  had  fallen  into  the  stream,  forming  rack-heaps  almost  buried 
in  the  mud.  From  time  to  time  rivermen  have  sawed  off  large  cypress 
trees  which  stood  in  the  channel,  leaving  stumps  from  3  to  G  feet  in 
diameter  standing  2  to  5  feet  above  low  water.  These  were  removed 
with  explosives.  Most  of  the  obstractions  had  to  be  cut  in  short  lengths 
and  hauled  out  on  the  banks  to  get  rid  of  them  effectually. 

Channel-work  was  commenced  with  the  snag-boat  December  (5,  and 
continued,  when  the  stages  of  water  would  permit,  until  the  end  of  May, 
the  time  employed  being  as  follows :  December  6  to  January  7,  March 
18-31,  and  April  18  to  May  31.  The  low- water  channel  for  the  entire 
distance  was  badly  obstructed  by  stumps,  snags,  and  sunken  logs  firmly 
wedged  together,  and  trees  which  had  caved  from  the  banks  and  fallen 
across  the  stream.  In  many  places  these  allowed  only  from  8  to  12 
inches  of  water  in  the  channel,  and  as  the  snag-boat  drew  about  2^  feet 
it  was  necessary  to  remove  tbem  to  that  depth  before  it  could  pass  up. 
On  account  of  the  river  being  narrow  (the  average  width  being  85  feet) 
and  the  banks  generally  high,  the  work  was  slow  and  laborious,  as  it 
was  necessary  to  pull  all  snags  and  logs  out  on  the  banks  to  prevent 
their  becoming  obstructions  again.  On  the  return  from  t)yersburgh  to 
the  mouth  a  good  channel  had  scoured  at  nearly  every  place  where  the 
obstructions  had  been  removed,  and  the  boat  did  not  touch,  except  at 
a  few  points  near  the  mouth,  where  the  water  had  been  too  high  to  per- 
form effectual  work  on  the  way  up.  These  obstructions  were  removed, 
aud  at  present  there  is  a  good  channel  in  North  Fork  to  Dyersburgh, 
with  a  least  depth  of  2^  feet  at  ordinary  low  stages. 
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The  fblloWing  obstractioDS  have  been  removed  from  North  Fqrk  dur- 
ing the  year  : 


and  logs 1,067 

fitomps.... ^ 385 

Side  jama .\  15 

Shore  anaga 676 

LeaniDg  trees  cat 845 

Leaning  trees  topped ^ 81 

Bnuh  and  willows  cleared  from  banks ...sq.  yds..  926 

Wreck  (old  steam-boat  from  channel  below  Dyersbnrgh  Landing) 1 

MAIN  BIVEB. 

The  pile-driver  barge  borrowed  of  Captain  Leaoh  was  towed  to  the 
mouth  of  Obion  Eiver  October  25,  Prom  there  np  to  Forked  Dder 
Kver  (4  miles)  the  boat  was  propelled  by  the  crew,  and  the  work  of 
lepairs,  overhaaling  machinery,  etc,  began  at  once.  These  were  com- 
pleted November  10,  and  the  boat  was  worked  np  to  mouth  of  North  Fork, 
reaching  there  November  22.  Continued  high  watjBr  prevented  farther 
work  until  June  10,  at  which  date  the  snag-boat  resumed  operations, 
but  was  interrupted  by  another  rise  June  23. 

The  following  obstructions  were  removed  in  November  and  June : 

Show  snags 70 

Side  jams ». 9 

Leaning  trees  cat 324 

lining  trees  topped S)9 

Leaning  trees  ffirdled 174 

Bnwh  cleared  from  banks sq.yds..  500 

The  amounts  expended  during  the  year  are  as  follows  : 

^BthFork 12,500.00 

North  Pork  below  Dyersbnrgh 3,862.85 

Main  River 1,616.36 

Total 7,979.21 

The  balances  available  for  North  Fork  and  the  main  river  will  be 
applied  to  continuing  the  removal  of  obstructions  during  the  present 
J^^^water  season,  and  will  be  expended  by  the  middle  of  September. 

South  Fork  is  obstructed  by  numerous  bridges  without  draws,  here- 
tofore reported,  which  render  steaai-boat  navigation  impracticable. 

Commerce  is  carried  on  by  flat-boats  and  barges,  and  for  the  present 
^0  additional  funds  are  required  for  further  improvement.  The  work 
of  the  past  j^ear  has  put  North'  Fork  in  fairly  good  navigable  condition, 
Md  nothing  further  shoald  be  requii-ed  in  it  for  several  years,  or  at 
l^t  untU  the  main  river  has  been  put  in  equally  good  condition.  For 
^^  latter  purpose  $5,000  can  be  expended  profitably  in  the  fiscal  year 
ending  Jane  30, 1891. 

The  former  appropriations  were : 

%  acts  of- 

AngnBt2,  1882 $3,000.00 

Jniy6. 1884 2,000.00 

Angn»t5, 1886 5,000.00 

August  11,  1888 .*. 9,500.00 

Amount  appropriated  to  Jane  30,  1888 19,500.00 

Amount  expended  to  June  30,  1888 17,979.21 

Money  statement 

Attonat  appropriated  by  act  of  Aufjuet  11,  1888 19,500.00 

'''^y  1,  ldB9,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
onteUndinfe  July  1,1888 7,979,21 

J'lly  1, 1889, balance  available 1.520.79 
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AmooDt  that  can  be  profitable  Expended  in  fiscal  year  ending  Jane  30, 189 1    f5, 000. 00 
Babmitted  in  compliance  with  the  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCXAL  STATISTICS. 


Sonth  Fork  was  reported  navigable  about  four  months  for  the  past  fiscal  year. 
Commerce  is  carried  on  daring  high  stages  only,  and  consists  chielly  of  staves  and 
lumber  brought  oat  on  barges  and  rafts  of  logs.  No  information  as  to  quantities 
could  be  obtained. 

North  Fork  was  navigable  to  Dyersburgh  between  four  and  five  months  only,  the 
obstructed  condition  of  the  main  river  having  prevented  boats  running  longer.  One 
small  steam-boat  of  aboat  75  tons,  drawing  18  inches  light  and  4  feet  loaded,  made 
twenty  round  trips  between  Memphis  and  Dyersbureh,  and  tow-boats  with  barges, 
etc.,  made  occasional  trips  to  Dyersburgh,  but  no  definite  information  of  quantities 
of  freights  carried  could  oe  obtained.  Dyersburgh  is  a  town  of  about  3,000  inhabit- 
ants, has  several  stave  factories,  saw-mills,  planing-mill,  flour-mill,  oil-mill,  machine- 
shops,  and  tobacco  factory,  and  a  cotton  compress  now  building. 

The  business  of  this  place  for  the  fiscal  year  as  reported  by  tLe  town  officials,  was 
as  follows:  ' 


Cotton bales..  25,000 

Cottonseed tons..    5,000 

Cotton-seed  oil barrels. .     1, 600 

Cotton-seed  meal tons..        800 

Cattle head..    2,000 


Hogs head..  5,000 

Staves number..  6,200,000 

Lumber feetB.M..  7,000,000 

Com bushels..        20,000 

Tobacco hogsheads..  500 


This  includes  both  railroad  and  river  freights,  and  they  estimated  that  about  one- 
quarter  of  the  above  was  shipped  by  river.  My  assistant  regards  these  estimates  as 
too  large.  He  reports  that  daring  the  time  the  steam-boat  was  able  to  run  over  4,000 
bales  of  cotton  was  shipped  at  rates  as  low  as  60  cents  a  bale.  Of  this  quantity  the 
boat  carried  about  800  bales  and  the  railroad  the  remainder.  As  soon  as  the  steamer 
stopped  running,  the  railroad  resumed  its  former  rate  of  |1.45  per  bale. 

Main  river  has  but  three  landings  from  the  Junction  of  the  forks  to  its  mouth,  and 
is  of  Importance  only  as  an  outlet  for  the  trade  from  above.  During  the  year  about 
180,000  staves,  2,000  saw-logs,  and  400  cords  of  wood  were  brought  out. 


W  19. 

WATER  GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

These  gaages  were  established  ander  joint  resolutioa  of  Ck)iigres8, 
approved  February  21, 1871  (section  5262,  Eevised  Statutes),  reading  as 
follows: 

Besolved  by  the  Senate  and  ffauee  of  Bepre$eniative$  of  the  United  Slates  of  America  in 
Congress  assembled^  That  the  Secretary  of  War  be,  and  Is  hereby  authorized  and  di- 
rected to  have  water-ranges  established  and  daily  observations  made  of  the  rise  and 
fall  of  the  Lower  Mississippi  River  and  its  chief  tributaries,  at  or  in  vicinity  of  St. 
Louis,  Cairo,  Memphis,  Heleoa,  Napoleon,  Providence,  Vicksburg,  Red  River  Land- 
ing, Baton  Rouge,  and  Carrollton,  on  the  Mississippi,  between  the  month  of  the  Mis- 
souri and  the  Gulf  of  Mexico,  and  at  or  in  vicinity  of  Fort  Leavenworth,  on  the  Mis- 
Bouri;  Rock  Island,  on  the  Upper  Mississippi ;  Louisville,  on  the  Ohio;  Florence,  on 
the  Tennessee ;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas  ;  end 
Alexandria,  on  the  Red  River ;  and  such  other  points  as  the  Secretary  of  War  may 
deem  advisable;  the  expenditure  for  the  same  to  be  made  from  the  appropriation  for 
the  improvement  of  rivers  and  harbors :  Provided,  That  the  annual  cost  of  the  obser- 
vations shall  not  exceed  the  sum  of  five  thousand  dollars  per  annum. 

The  special  objects  for  which  the  gauges  were  designed  wore  to  se- 
cure information  from  continuous  records,  with  a  view  to  reclaiming 
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the  allavial  basin  of  the  Mississippi  from  overflow,  and  to  give  reliable 
reports  for  tbe  benefit  of  river  men  and  planters. 

The  gauges  were  established  by  M^.  William  E.  Merrill,  Corps  of 
EngiDeera,  during  the  latter  part  of  1871,  except  that  at  Carroll  ton,  es- 
tablished in  Januaiy,  1872/  The  resolution  of  Congress  called  for  sev- 
enteen gauges,  but  nineteen  were  actually  established ;  an  extra  one 
at  Louisville,  as  gauges  were  required  both  at  the  bead  and  foot  of  tbe 
falls,  and  one  at  Natchez,  Miss.,  which  was  specially  requested  by  the 
river  interest.  Another  change  from  the  designated  localities  was  the 
establishment  of  a  gauge  at  the  mouth  of  White  Biver  instead  of  Napo- 
leoQ,  the  reason  for  the  change  being  that  half  of  Napoleon  had  then 
been  washed  away. (since  all  destroyed),  including  all  the  old  bench- 
marks, and  the  mouth  of  White  Kiver  was  considered  the  most  desir- 
able point  in  that  vicinity  and  of  greatest  convenience  to  the  steam- 
boat interest. 

An  additional  gauge  was  established  by  Major  Merrill  at  Nashville, 
Tenn,,  on  the  Cumberland  Biver,  in  August,  1873. 

The  gauge  at  Bock  Island,  111.,  was  discontinued  by  Captain  Ben- 
yaoid  April  30, 1879,  for  the  reason  that  the  appropriation  pertained 
more  particularly  to  the  Lower  Mississippi  and  its  tributaries,  and  ob- 
servations so  far  north  were  not  needed. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  Novem- 
ber 30, 1886,  and  the  one  belonging  to  the  Missouri  Biver  Commission 
used  in  its  place,  pa^'ment  for  observations  being  made  by  this  oliice, 
and  the  inspection  and  repairs  continued  by  the  Commission. 

In  1881  bulletin -boards  were  erected  at  oil  stations  on  the  Mississippi, 
and  one  at  Alexandria,  on  Bed  Biver,  in  1887,  for  the  purpose  of  giving 
to  steamboats  the  stage  of  water  at  each  reading.  A  full  description 
of  these  bulletins  will  be  found  in  the  Beport  for  1881. 

To  secure  greater  uniformity  and  accuracy  the  gauges  have  been  read 
^d  bnlletins  changed  at  8  a.  m.  and  4  p.  m.  daily  since  February  1, 
1^7;  formerly  they  were  read  at  8  a.  m.  only. 

^e  gauges  are  used  by  the  Signal  Service  at  the  following  stations: 
ot.  Lonia,  Mo. ;  Nashville,  Tenn.;  Cairo,  HI.;  Memphis,  Tenn.;  Helena, 
nph'  ^^^^'^b'^S)  Miss.,'and  Alexandria,  La. 
^^^  following  is  a  list  of  the  appropriations  made  for  this  work : 

otipe]]^  from  general  appropriations  for  examinations,  surveys,  and  contingencies 
^^^t9  and  harbors : 

^y  Vsts  of— 

March  3, 1871 $5,000.00 

Jime  10,  1872 5,000.00 

March  3, 187a 5,000.00 

^nne23,  1874 5,000.00 

8p6cifie^»"^^3?1^5---  — 5,000.00 

An    ^appropriations  in  river  and  harbor  acts: 

t.?^^«>t  14,  1876 : 5,000.00 

1?/^^  18,1878 5,000.00 

1^*^^li3,  1879 5,000.00 

^**^  14.1880 5,000.00 


T«  -^i3,  1879 5,000.00 

r?*^^  14.1880 5,000.00 

.*«^h  3,  1881 5,000.00 


lj--^."^^8t2,  1882 5,000.00 

*^ncien<5y  appropriation: 

^^J?^^ch  12,  1884 2,100.00 

**^l  ,  appropriations  in  river  and  hart  or  acts: 

•^^^y5,18H4 ,  5,000.00 

A^'^gaetS,  1886 5,000.00 

AQgnstll,  1888 8,700.00 

iLiDOiitit  appropriatod  to  June  30,  1889 75,800.00 

Ainoam expended  to  June  30,  1889 74,233.71 


W^-r^/ 


1626     REPORT   OP  THE  CHIEF  OF ^  ENGINEERS,  U.  8.  ARMY. 

The  act  of  Aogust  ll,  1888,  appropriated  $9,600,  bat  an  allotment  of 
$900  was  made  September  29;  1888,  to  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  to  comply  with  requirement  of  this  act  in  the  paragraph 
relating  to  reservoirs  at  the  headwaters  of  the  Mississippi,  which  di- 
rected that  the  Secretary  of  War  should  ^^  cause  such  gangings  to  be 
made  at  or  near  St.  Paul  during  the  annual  operation  of  said  reservoirs 
as  shall  determine  accurately  the  discharge  at  that  point,  the  cost  of 
same  to  be  paid  out  of  the  annual  appropriation  for  gauging  the  waters 
of  the  Mississippi  Biver  and  its  tributaries." 

During  the  hacsA  year  observations  were  continued  at  all  the  stations. 
Eecords  of  the  daily  readings  have  been  furnished  the  Secretary  of  the 
Mississippi  Biver  Commission,  and  a  copy  of  the  Carrollton  record  has 
been  furnished  the  assistant  engineer  at  South  Pass  of  the  Mississippi 
River. 

The  value  of  the  records  depends  both  on  the  accuracy  of  the  read- 
ings and  the  accurate  positions  of  the  gauges,  which  should  be  checked 
frequently  by  reference  to  established  benches,  as  even  those  called  per- 
manent are  subject  to  motion  from  the  instability  of  the  banks.  An 
inspector  should  make  a  complete  tour  nearly  every  month,  with  level 
and  rod  and  appliances  for  minor  repairs,  but  as  the  amount  applicable 
for  this  purpose  is  too  small  to  hire  an  assistant  engineer  continuously, 
and  as  the  Mississippi  Biver  Commission  has  established  additional 
gauges  at  various  points  on  the  main  river  and  tributaries,  inspections 
have  been  carried  on  by  distributing  the  expenses  between  this  office 
and  officers  in  charge  of  districts  on  the  Mississippi  Biver.  As  soon  as 
practicable  after  the  passage  of  the  act  of  August  11, 1888,  Asst.  Eng. 
C.  W.  Clark  (employed  under  the  Secretary  of  the  Commission)  was 
sent  out  to  inspect  all  the  gauges,  no  inspection  or  repairs  having  been 
made  since  December,  1887,  by  reason  of  lack  of  funds.  The  following 
gauges  were  inspected  by  him : 

Augn8t'-'{2Ut)  Cairo,  111.;  (25th)  Memphis,  Tenn. ;  t27tb)  Helena, 
Ark.;  (29  th)  Jackson  port,  Ark.,  and  (30th)  Little  Bock,  Ark. 

8ept€mher,-~(3il)  Mouth  of  White  Biver,  Ark. ;  (6th)  Vicksburg,  Miss.; 
(7th)  Lake  Providence,  La.;  (8th)  Natchez,  Miss. ;  (9th)  Bed  Biver 
Landing,  La.;  (10th)  Baton  Bouge,  La. ;  (11th)  Carrollton, La. ;  (13th) 
Alexandria,  La.;  (17th)  Nashville,  Tenn.;  (18th)  Louisville,  Ky.,  and 
(22d)  St.  Louis,  Mo. 

The  gauges  at  mouth  of  White  Biver,  Lake  Providence,  Bed  Biver 
Landing,  and  Alexandria  were  repaired  so  far  as  practicable  at  the 
stage  of  water  and  with  the  material  at  hand.  The  gauge  at  Florence 
was  not  inspected,  as  the  assistant  was  unable  to  reach  that  point  on 
account  of  quarantine  regulations  then  existing  by  reason  of  yellow 
fever  in  the  South.  Since  this  tour  Mr.  Clark's  services  have  befen  re- 
quired wholly  upon  the  work  under  the  Secretary  of  the  Commission. 
In  December  I  obtained  permission  of  Captain  Kingman  to  allow  As- 
sistant John  Ewens  to  inspect  the  gauges  under  my  charge  from  time 
to  time,  when  he  could  be  spared  from  his  other  duties,  and  the  follow- 
ing have  been  inspected  and  repaired  by  him  during  the  year. 

January. — (7th)  Bed  Biver  Landing,  La.,  gauge  rebuilt  and  bulletin 
painted. 

February. — (7th)  Natchez,  Miss. ;  (8th)  Bed  Biver  Landing,  La. ; 
(19th)  Alexandria,  La.,  gauge  rebuilt  from  20-foot  mark  to  37-foot 
mark ;  (20th)  Baton  Bouge,  La.,  gauge  rebuilt  from  30.4-foot  mark  to 
40-foot  mark;  (25th)  Carrollton,  La.,  gauge  rebuilt  from  zero  to  high- 
water  mark. 

Mr.  Ewens  was  formerly  employed  under  the  secretary  of  the  Missis- 
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sippi  Slver  Commission  and  by  me  on  this  worlx,  and  is  well  aoqnainted 
witii  all  the  gauges,  bench-marks,  etc.  I  am  well  'satisfied  with  the 
way  he  performs  the  duties  of  inspection,  and  have  arranged  for  him  to 
visit  all  the  gauges  and  pnt  them  in  thorough  repair.  This  should  be 
done  at  low  stages,  and  as  the  Mississippi  and  most  of  the  tributaries 
have  remained  high  it  has  not  been  practicable  at  any  timesince  the  ap; 
propriatiou  became  available. 

Below  is  given  a  \  statement  of  expenditures  made  during  the  fiscal 
year: 

PojfmenU  made  for  eacpeiwet  of  fiioal  year  ending  June  30, 188S. 

[AuthoziMd  by  Mt  of  Angnct  11, 188&] 

.  Qaage-keeper's  wages |f2,626.27 

Office  expenaea 160.00 

MUeage _ ^ 35.20 

BemoTing  aediment  depoaita  from  gange  at  Baton  Rouge,  La 22. 70 

Pofmenie  made  for  eaepeneee  offleoal  year  ending  June  30, 1889. 

Gaaga-keeper'a  wages - 3,180.00 

Fayofinapector 850.00 

TraTeling  expenaea 207.35 

Offiee  expenaee  and  stationery 592.50 

Field  glaaa  for  nae  at  Little  Book  gange 8.00 

Repairs  of  gangea^bnlletinayeUv, 31.40 

Tefegrama , 1.00 

Priating  gange  reeorda 39.93 

Total  expenditnies  dnring  fisoal  year  ending  Jnne  30, 1889 7, 144. 35 

Ha4  the  stage  of  water  been  favorable,  it  is  probable  that  the  availa- 
ble balance  would  have  been  expended  for  repairs  of  gaages  and  bnlle- 
tins  and  pay  and  traveling  expenses  of  the  inspector. 
^  From  the  beginning  the  amounts  allotted  for  these  ganges  have  not 
been  sufficient,  as  may  be  seen  by  reference  to  the  early  reports  of 
Major  Merrill.  Althoagh  the  resolation  of  1871  seemed  intended  to 
provide  an  annual  appropriation  of  $5,000  (which  was  too  small),  even 
this  amount  has  not  been  available,  as  the  resolution  directed  that  the 
^penditure  should  be  made  from  the  appropriation  for  the  improve- 
ment of  rivers  and  harbors,  which  of  late  years  could  hardly  be  con- 
sidered an  annual  appropriation.  In  1878  observations  had  to  be 
stopped  for  wantrof  funds,  but  many  observers  continued  the  readings 
without  compensation.  In  1886,  no  appropriation  being  made  for  that 
fiscal  year,  the  Mississippi  Biver  Commission  paid  the  observers  and 
made  necessary  repairs  of  gauges  on  the  Mississippi  to  prevent  suspen- 
sion of  those  important  observations.  In  1884  a  deficiency  appropria- 
tion was  made  for  their  continuance,  and  the  observations  of  the  fiscal 
year  1887-'88  would  have  been  suspended  had  it  not  been  for  the  vol- 
untary action  of  the  observers  reported  last  year. 

Unless  the  records  are  continuous  they  are  of  very  little  use,  and  for 
tbis  reason  the  act  of  August  11, 1888,  made  permanent  appropriation 
for  the  work  as  follows :  - 

Ssc  6.  That  for  the  purpose  of  flecuring  the  nDintemipted  ganging  of  the  waten 
of  the  Lower  Missiasippi  Biver  and  its  tributaries  as  provided  for  in  Joint  resolu- 
tion of  the  twenty-first  of  February,  eighteen  handrea  and  seventy-one,  upon  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  auuiorized 
to  draw  his  warrant  or  requisition  from  time  to  time  upon  the  Beoretary  of  the  Treas- 
V17  for  such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  agere- 
pte  for  each  year  the  amount  apppropriated  in  this  act  for  such  purpose :  Provwed. 
AMMwr;  That  an  itemized  statement^of  said  expenses  shaU  accompany  the  Annual 
fieport  of  the  Chief  of  Bngineers.  ^ 
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The  following  table  gives  the  elevations  of  the  gauge  zeroSi^so  far  as 
has  been  determined : 

(Anthority:  MiMisslppi  Biver  Ckimmiaiioii.] 


Xleyation  of 

seroftbore 

Cairo  datam. 

Gaoice. 

Kierallonof 
aeit>aboT« 

StLoalB.Mo 

400.23 
290.84 
203.07 
IQLOB 
128.73 
80.62 

VickaboTff.  Miaa 

PmL 

06.04 

Cairo.  Ul 

Kf^t^l^^R.  mIm  .   . 

30.88 

liCAinnhlii.  TmiTi 

KaH  RlvAr  T^kn'ttn'-  Tia    -  -  ^  - 

28.85 

Heloni^  Ark 

Baton  Booso. La 

20.06 

Month  White  ]^yer.  Ark 

OaiToUton.  Ul 

90.91 

Lftke  Providflnco.  La ,»-»-- 

Cairo  datam  is  a  plane  300  feet  below  the  reading  9.16  feet  on  the 
Cairo  gauge.  The  preliminary  elevation  of  mean  Gnlf  lev^I  at  Biloxi^ 
Miss.,  is  21.26  feet,  but  this  has  not  been  finally  adopted  and  may  yet 
receive  correction.  (See  Report  of  Mississippi  Biver  Commission  for 
1885,  page  2900.) 

By  deducting  21.26  from  the  elevations  given  above  the  approximate 
elevation  of  the  zeros  of  the  gauges  above  mean  tide  at  Biloxi,  Miss., 
may  be  determined. 

"Efforts  are  being  made  to  obtain  the  elevations  of  the  gauge  zeros  on 
the  tributaries. 

It  is  recommended  that  additional  gauges  be  established  on  Bed 
Biver,  at  Fulton,  Ark.,  Oarland,  Ark.,  and  Shreveport,  La.  The  cost 
of  erecting  these  gauges  will  be  about  $400,  and  the  annual  charge  for 
keeper's  pay  and  maintenance  about  $400. 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 f9,600.00 

July  1.  1889,  amount  expended  dnnng  fiscal  year,  exolnaive  of 

liabilities  outotandine  July  1,  1888 $7,133.71 

July  1, 1889,  amount  allotted  for  gaugings  at  St.  Paal 900. 00    . 

8,033.71 

July  1,  1889,  balance  available ],  W6.89 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891      9, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acto  of  1866  and  1867. 


W20. 

^^FH^^^^r.F^r^^^^'T^^N  OF  BOGUE  PHALIA,  MISSISSIPPI.   ESPEC- 
PROYEMENT  KNOWN  AS  THE  NARROWS,  wfXH  VIEW  TO  ITS  IM- 

Unitbd  States  Engmneeb  Office, 

Vicksburg,  Miss.y  February  12,  1889. 
Sir  :  I  have  the  honor  to  report  a  preliminary  examination  of  Bogue 
Phalia  (Miss.),  especially  that  part  known  as  the  narrows,  with  view  to 
Its  improvement,  as  provided  in  the  law  of  August  11, 1888,  making 
appropriations  for  rivers  and  harbors.  The  examination  was  made  in 
fon?w  •  Assistant  Engineer  H.  M.  Marshall,  who  reports  as^ 

B^iL^*r^«,Jl,^^''*fi«^  '*■  f^T*'®  '?u  three  pronw,  which  begin  in  the  north  edge  of 
Bolivar  County,  ll&s.,  just  sonth  of  the  rilge  which  forms  the  water-shed  b^ 
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twMB  this  bftyoQ  and  Hofibpackeoft,  flows  soath  inlo  WMhington  County,  and  in  the 
smtkem  part  of  the  coonty  turns  east,  emptying  into  Sunflower  Riyer.    From  the 
}mietore  of  the  prongs  to  the  head  of  the  narrows,  a  distance  varioosly  eutimated 
from  35  to  50  miles,  the  hayoa  is  virtnally  a  lake  SOO  feet  wide  and  20  feet  deep  at 
low  water.    The  banks  are  low,  but  seldom  oTerflow,  except  from  breaks  in  the  Mis- 
siasippi  River  loToes,  the  osoillation  from  rain  being  abdnt  8  feet.    At  the  head  of  the 
nsiTows  there  is  a  raft,  or  Jam,  300  feet  long,  and  2  miles  below  100  feet  long,  and  one 
200  feet  long  a  mile  still  lower  down.    Fiom  the  head  of  the  narrows  to  the  mouth  of 
Clesr  Creek,  the  distance  is  80  miles,  and  the  bayou  is  from  40  to  75  feet  wide,  and 
from  1  foot  to  6  feet  deep.    The  channel  is  very  crooked,  filled  with  logs  and  drift 
jsow,  divided  in  three  places  by  small  tow-heads,  besides  a  chute  leaves  the  bayou  a 
mile  below  the  head  of  the  narrows  and  retnms  about  3  miles  above  the  mouth  of 
Clear  Creek.    The  banks  are  verv  low,  composed  of  clay  and  subject  to  overflow. 
From  the  mouth  of  Clear  Creek  to  the  mouth  of  Bogue  Phalia  is 60  miles,  and  along  the 
Qpper  45  miles  the  bayon  is  wide  and  deep,  but  narrow,  swift,  and  shallow  along  the 
lower  15  miles,  where  it  is  crooked  and  divided  by  small  tow-heads.    The  banks  are 
high  and  sandy,  beinff  above  overflow,  bat  subject  to  caving  where  cleared  of  timber. 
Above  the  narrows  there  is  a  large  amount  of^  cleared  land,  though  a  good  deal  that 
wts  formerly  in  onltivation  was  a£indoned  during  the  overflow  in  1882,  and  is  just  now 
hong  reclaimed.    It  is  estimated  that  there  are  4,000  bales  of  cotton  raised  annually  in 
this  section  and  now  hauled  to  lauding  on  the  Mississippi  River  or  stations  on  the 
Lonisyille,  New  Orleans  and  Texas  Railroad,  the  haul  being  from  5  to  20  miles.    The 
country  a4i<^^i^t  to  ^^^  narrows  is  unimproved,  being  nothing  but  swamps  and  caae< 
hrake.  Below  the  narrows  the  land  is  being  rapidly  opened.    Of  the  75  or  100  cabins 
on  the  banks^  scarcely  one  is  a  year  old.    The  country  is  being  developed  almost  en- 
tirely by  negroes.    One  said  he  conld  scarcely  make  a  living  in  the  hills,  while  in 
two  years  since  he  tnoved  he  had  cleared  150  acres  of  land  and  bought  and  paid  for 
t  w^n  and  four  mules.    The  Louisville,  New  Orleans  and  Texas  Railroad  crosses 
thelttyou  10  miles  below  the  narrows  and  gradually  diverges  to  the  northeast  and 
aoathwest    The  distance  from  the  railroad  to  the  bayou  is,  at  Cleveland,  15  miles; 
Shaw's,  a  miles ;  Helm,  1  mile ;  Leland,  6  miles ;  Burdette,  4  miles ;  Areola,  2  miles. 
From  8haw's  to  Areola  is  25  miles  by  the  railroad,  and  from  a  point  on  Bogue  Ptialia 
^poeite  Areola  to  a  point  opposite  Shaw's  is  60  miles  by  the  bayon,  leaving  20  miles 
01  the  lower  end  and  40  milels  of  the  upper  that  is  not  adjacent  to  the  railroad.     It 
is  hot  fair  to  say,  however,  that  the  roads  to  the  railroad  become  impassable  after 
rains.   A  wagon  which  had  started  from  the  bayou  one  Saturday  with  a  load  of  cot- 
ton, bemg  overtaken  by  a  heavy  rain,  had  not  reached  Shaw's  station,  5  miles  away, 
the  following  Wednesday,  thoush  tne  driver  labored  dailv.    The  Georgia  Paciflc 
B^Iroad  crosses  the  bayou  4  miles  below  the  Louisville,  New  Orleans  and  Texas 
eroflsing.    The  bridges  on  both  roads  are  frame  trestles,  with  bents  12^  feet  apart. 
The  aothorities  of  Washington  County  are  constructing  a  pile  bridge  across  the 
Woa  opposite  Areola*    A  small  steam  trading-boat  and  a  boat  with  a  gin  on  board, 
ply  above  the  narrows,  but  they  are  the  only  ones  runniug  on  the  bayou.    Previous  to 
the  boilding  of  the  Louisville,  New  Orleans  and  Texas  Kailroad  and  Georgia  Pacific 
^silroad  branch,  down  Deer  Creek,  boats  went  up  Bogue  Phalia  to  bringdown  cotton 
haoled  over  from  Deer  Creek  and  to  take  up  supplies  to  the  plan;  ers.    There  is  now  no 
commerce  on  Bogn^Phalia,  and  no  record  of  former  commerce  is  obtainable,  but,  with- 
out doabt,  ten  years  hence  there  will  be  at  least  25,000  bales  of  cotton,  worth  $750,000, 
prodooed  annually  on  its  banks.    Below  the  narrows  all  leaning  trees,  snags,  and  logs 
conld  be  removed  for  flOO  a  mile,  or  $<>>  000.    It  wonld  cost  each  railroad  $10. 000  to 
chaste  their  bridges  to  let  boats  through,  and  Washington  County  nearly  as  much  for 
itsbndge.    Through  l^e  narrows  it  would  cost  $250  a  mile  to  clear  the  banks  and  re- 
move the  logs,  Jams,  and  snags,  or  $5,000  for  the  reach.    Very  small  boats  could,  with 
some  trouble  getting  round  tne  beads,  then  ply  from  the  time  autumn  rains  begin 
filiate  in  the  spring.    Very  little  is  needed  above  the  narrows,  and  $1,000  would 
cw  it  all.    To  improve  the  narrows  so  as  to  allow  boats  100  feet  in  length,  drawing 
3  wet  water,  to  run,  wonld  require  the  bi^ou  to  be  widened  and  straightened,  which 
woold  t^  a  deal  of  dredging,  for  which  no  estimate  of  cost  can  be  made  without  a 
survey. 

In  view  of  the  information  given  above,  I  have  to  report  that,  in  my 
opinioD,  Bogue  Phalia  is  not  worthy  of  improvement,  and  the  work  is 
Bofc  a  public  neceBsity.  No  further  surveys  or  examinations  are  con- 
ndered  necessary. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WlLLABD, 

Captain  ofEnQineers. 
The  Ohibf  of  ENaiNEEBS,  U.  S.  A. 
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PBEUBaNABY  EXAMINATION  OP  BAYOU  DOBCHEAT,  LOUISIANA,   FBOM 

LAKE  BISTENEAU  TO  THE  AEKANSAS  LINE. 

United  States  Engineeb  Ofpioe 

VicJcsburgj  MUs.^  February  12, 1889. 

Sib  :  I  have  the  honor  to  report  upon  the  preliminary  examiuation  of 
Bayoa  Dordieat,  from  Lake  Bisteneau  to  the  Arkansas  line,  as  provided 
in  the  law  of  Augnst  11, 1888,  making  appropriations  for  rivers  and 
harbors.  The  bayou  was  exaq^ined  by  Major  Miller  in  1882,  who  re- 
ported that  the  system,  comprising  Loggy  Bayou,  Lake  Bisteneau,  and 
the  Dorcheat,  was  ^^  navigable  at  high  water  for  the  boats  that  run  to 
Shreveport,  and  was  goc^  for  about  five  months  in  the  year.  To  at- 
tempt to  improve  the  navigation  so  as  to  render  it  good  for  two  more 
months  would  involve  an  expense  not  justified  by  the  amount  of  com- 
merce benefited,'^  and  that  the  stream  was  '^  not  worthy  of  improvement, 
nor  the  work  a  public  necessity." 

The  act  of  July  5, 1884,  appropriated  $5,000  for  the  improvement  of 
this  stream,  and  Captain  Bergland  reported  that  the  result  of  the  ex- 
penditure had  put  these  streams  in  ^^  fairly  good  condition  for  high- 
water  navigation,  which  lasts  about  six  months  during  the  year.  To 
lengthen  the  navigable  season,  dredging  of  bars  and  narrow  places  oc- 
casioned by  slides  would  be  necessary.  It  is  doubtfal  whether  the  de- 
mands of  commerce  would  justify  the  great  expenditure  necessary  for 
such  improvement."  No  further  appropriations  have  been  recom- 
mended for  this  system.  Assistant  Engineer  H.  M.  Marshall  made  an 
examination  of  the  bayou  last  November  and  reports  as  follows : 

This  part  of  the  bayou  lies  wholly  in  Webster  Parish,  and  its  only  tribntaries  are 
insignihcant  creeks  and  spring  branches.  The  bayon  is  made  np  of  a  succession  of 
lakes  and  lakelets  from  50  to  300  feet  wide,  10  to  25  feet  deep,  and  from  a  quarter  to 
5  miles  long,  connected  by  innumerable  small  channels,  varying  in  size  between  a  rill 
which  loses  itself  in  the  low  ground  and  a  rivulet  that  is  past  fording.  The  channels 
are  so  circuitous  that  they  sometimes  rqjoin  in  almost  diametrically  opposite  conrses. 
The  lakes  are  open  and  offer  few  obstructions  to  continuous  navigation,  and  consti- 
tute about  ooe-third  of  the  65  miles  of  the  bayou  under  consideration.  ^8ikes  Lake, 
beginning  about  6  miles  below  the  State  line  and  having  a  length  of  5  miles,  is  the 
largest,  and  Wallace  Lake,  4  miles  lon^,  about  12  miles  further  down,  is  next  in  size. 
Tlie  banks  of  the  lakes  are  generally  high,  though  subject  to  Overflow,  the  hills  com- 
ing to  the  bayou  on  the  west  only  at  Wallace  Ferry  on  Wallace  Lake,  and  on  the  east 
at  Miller's  Point,  12  miles  above  Minden.  The  overflowed  bottom  is  everywhere  about 
a  mile  wide.  Between  the  lakes  the  baoks  are  low  and  ill-defined,  overgrown  with 
ti-ees  and  bushes,  and  subject  to  deep  overflow.  The  numerous  channels  are  filled 
with  logs  caught  against  tne  cypress  trees  which  grow  immediately  in  the  beds.  Be- 
low Miller's  Point  for  3  miles  the  trees  and  cypress  knees  completely  obstructed  the 
passage  of  even  a  small  bateau,  and  in  other  places  over  shorter  reaches  the  boats  had 
to  be  abandoned,  the  stage  of  water  being  4  feet  above  minimum.  The  fall  is  small, 
not  over  15  feet  in  the  total  distance,  and  concentrated  entirely  between  the  lakes. 
If  the  water  was  confined  to  one  channel,  boats  would  have  no  trouble  in  going  above 
whenever  they  could  get  to  Murrell's  Point.  The  oscillation  is  about  15  feet  and  the 
high-water  period  extends  over  two  to  five  months  in  a  year. 

In  1859  the  State  of  Louisiana  had  the  bayou  examined  by  its  engineer  board,  and 
appropriated  $5,000,  which  was  expended  in  clearing  out  the  lower  15  miles. 

It  may  be  of  interest  to  know  that  the  name  was  originally  Dorchite. 

In  1882,  Major  Miller,  U.  6.  Army,  had  an  examination  made  of  Locgy  Ba^ou,  Lake 
Bisteneau,  and  that  part  of  Dorcheat  from  Lake  Bisteneau  to  Murr^'s  Point,  about 
17  miles,  which  point  was  always  considered  the  head  of  navigation.  He  reported  it 
unworthy  of  improvement,  but  $5, 000  was  appropriated  by  aotof  Congress  approved 
July  5,  1884.  This  was  expended  in  clearing  the  bayous  and  lake  over  t^e  whole 
reach,  as  well  as  the  amount  would  permit;  but  nothing  further  has  been  done. 

The  Saint  Louis,  Arkansas  and  Texas  Branch  Railroad  to  Shreveport  parallels  the 
bayoa  25  miles  away  on  the  west.    The  Vicksburg,  Shreveport  and  Pacific  Railroad 
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the  Uayoa  on  a  4raw-brid^e  9  miles  above  its  month.  At  MmrelPB  Point  a 
pobtie  load  crosses  on  a  fixed  bndge.  From  the  snperintendent  of  the  Vicksbnrg 
DbreTeport  and  Pacific  Sailway,  it  is  learned  that  one  ooat  made  36  trips  through  the 
bridge  between  Janaary  14  and  June  17,  1885 ;  but  no  boat  has  passed  since. 

limden,  La.,  3  miles  £rom  MnrrelFs  Point,  has  a  compress  which  handles  about  15,000 
bales  of  cotton :  but  as  it  is  connected  with  the  Vicksburg,  Shreveport,  and  Pacific 
Railroad  at  Sibley,  by  a  branch  railroad  5  miles  loug,  all  the  cotton  is  shipped  by  rail. 

It  is  claimed  that  about  10,000  bales  of  cotton  are  raised  annually  within  10  miles 
of  the  Dorcheat  alcove  Mia  den,  but  the  census  leports  6^)255  bales  in  1879  for  all  of 
Webster  Parish. 

There  is  no  commerce  now  of  any  kind  on  the  Dorcheat,  and  never  was  any  above 
Mnrrell's  Point.  If  the  bayou  was  cleared  out  doubtless  boats  would  navigate  It  in 
tune  of  high  water,  and  every  year  large  quantities  of  timber  would  be  brought  out, 
both  as  raus  and  sawed  lumber.  The  country  abounds  in  the  finest  timber  for  all  pur- 
poses, from  shoe-pegs  to  ship-building. 

Ko  estimate  can  be  made  of  the  cost  o^  improvement  to  afford  continuous  naviga- 
tum^thout  an  elaborate  survey,  but  high- water  navieation  could  be  attained  for  4 
months  in  the  year  by  clearing  the  timber,  at  a  cost  of  |250  a  mile;  or  |16,S50  for  the 
whole  65  miles. 

Fiom  previous  reports,  and  from  the  report  of  Assistant-Engineer 
Marshall,  I  have  to  say  that  I  do  not  consider  Bayou  Dorcheat  worthy 
of  improvement,  nor  the  work  a  public  necessity.  No  further  surveys 
or  examinations  are  considered  necessary. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 

Captain  of  Engineers. 
The  Ohibf  of  Enoinebbs,  U.  S.  A.  . 


W   23. 


PRELIMINARy  EXAMINATION  OF  OUACHITA  RIVEB,  LOUISIANA  AND 
ARKAKSA8,  FROM  ITS  MOUTH  TO  HEAD  OF  NAVIGATION.  TO  DETEE- 
MINE  THE  ADVISABUilTY  AND  PROBABLE  COST  OF  ITS  PERMANENT 
IMPHOVEMENT. 

United  States  Engineer  Office, 

VicJcaburgj  Miss.j  February  12, 1889. 

BiB:  I  have  the  honor  to  report  upon  the  preliminary  examination 
of  ^^Oachita  Biver,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of 
navigation  to  determine  the  advisability  and  probable  cost  of  its  per- 
piADent  improvement,''  as  provided  in  the  law  of  August  11, 1888,  mak- 
ing appropriations  for  rivers  and  harbors. 

An  examination  of  this  stream  from  Bockport,  Ark.,  to  the  Louisiana 
line  was  made  in  1870,  and  a  survey  from  Camden,  Ark.,  to  Trinity,  La., 
in  1871  under  Lieut.  Col.  Kaynolds.  The  notes  of  the  survey  were  re- 
viewed I  y  Colonel  Simpson's  assistants  in  February,  1873,  who  con- 
demned the  survey  and  recommended  that  it  be  done  over.  This  was 
ordered  by  the  Department  and  completed  by  ll^ajor  Benyaurd  in  1874. 

^be  original  plan  recommended  improvement  by  locks  and  dams  at  an 
expense  of  from  $3,000,000  to  $6,000,000,  with  timber  or  stone  locks. 
Vajor  Benyaurd  advised  that  this  costly  scheme  should  be  abandoned^ 
^nd  Babmitted,  the  project  under  which  operations  are  now  conducted. 
^is  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
^mber,  etc.,  and  the  improvement  of  shoal  places  between  Camden,  Ark., 
And  the  mouth  of  Biack  Biver,  a  distance  of  about  370  miles.  No  esti- 
inate  for  permanent  improvement  can  be  made  as  new  obstructions  are 
forming  continually  by  falling  timber. 
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Msgor  Miller  made  farther  examinatioas  of  Ouachita  Kiver  in  1882 
and  1883,  and  reported  the  stream  as  '^  worthy  of  improvement,  and  the 
work  a  public  necessity  atid  should  be  continued  as  heretofore.^ 

Captain  Bergland  reported  In  1885  as  follows: 

The  work  heretofore  done  has  greatly  benefited  nayigation  by  the  removal  of  ob- 
Btructions.  and  some  of  the  shoal  places  have  been  inor^ued  in  depth  from  12  inches 
to  over  3  feet  at  low  water.  Previous  to  any  improvement  large  boats  plied  between 
New  Orleans  and  Camden  about  half  the  year.  These  boats  now  run  to  Camden 
from  seven  to  eight  months  in  the  year,  and  smaller  boats  run  to  Monroe,  La.,  dar- 
ing the  entire  year. 

I  made  an  examination  of  the  river  from  Monroe  to  Camden  in  March  j 
1887,  and  in  Jane  had  the  tiver  from  Arkadelphiato  Camden  examined 
by  Assistant  Engineer  Copp^e.  I  was  unable  to  find  any  argument  in 
favor  ef  an  expensive  system  of  improvement  by  locks  and  dams,  and 
recommended  that  the  present  system  be  followed,  extending  the  op- 
erations to  Arkadelphia.  The  upper  section  from  Arkadelphia  to  Cam- 
den was  added  to  Ouachita  and  Black  rivers  in  the  last  appropriatiou, 
and  a  liberal  amount  ($9,000)  granted  to  complete  the  work  as  advised 
in  my  report.  So  far  as  the  upper  section  is  concerned  then,  I  think 
nothing  further  should  be  required  for  some  years.  1  am  still  of  the 
opinion  that  the  adopted  plan  of  operations  below  Camden  should  be 
continued.  In  the  absence  of  an  elaborate  survey  of  the  whole  valley 
of  the  Ouachita,  it  would  be  mere  guess-work  to  say  what  the  ultimate 
cost  of  a  slackwater  system  would  be.  The  estimates  heretofore  given 
were  either  based  upon  a  survey  that  was  condemned,  or  upon  plans 
that  contemplated  only  a  portion  of  the  river,  and  were  deemed  out  of 
all  proportion  to  the  commerce  to  be  benefited.  A  survey  of  the  char- 
acter required  would  be  a  very  expensive  undertaking,  and  could  not 
be  justified  unless  there  were  a  strong  probability  ^that  a  plan  involving 
an  expenditure  of  at  least  $3,000,000  should  be  authorized,  with  an  an- 
nual charge  for  removing  logs,  snags,  etc.,  and  for  maintenance  at  least 
equal  to  tbe  appropriations  granted  heretofore.  Having  the  maps  and 
notes  of  the  early  surveys  and  the  reports  on  Ouachita  Biver  at  hand, 
I  assigned  the  duty  of  examining  them  to  Assistant  Engineer  H.  M. 
Marshall,  who  reports  as  follows : 

^  DESCRIPTION  OF  THE  RIVXB. 

The  Ouachita  rises  in  Polk  Connty,  Ark.,  flows  east  through  Montgomery  and  Gar- 
land counties  into  Hot  Springs,  turns  southwest  and  runs  into  Clark  County  to  Ark^ 
delpbia,  where  it  turns  and  runs  nearly  south  76  miles  through  Clark  and  Ouschita 
counties  to  Camden ;  thence  southeast  114  miles  to  the  Louisiana  State  line,  bor- 
dered by  Calhoun,  Bradley,  and  Anhley  counties  on  one  side,  and  Union  County  on 
the  other.  From  tbe  State  line  it  flows  east  of  south  between  Union  and  Morehouse 
parishes,  into  Ouachita  parish,  passes  tl^e  town  of  Monroe,  and  through  Caldwell  and 
into  Catahoula  parish  to  the  town  of  Trinity,  180  mile?,  where  it  unites  with  Tensas 
and  Little  rivers,  forming  Black  River.  Its  principal  tributaries  are,  on  the  east. 
Saline  Kiver,  midway  between  Camden  and  Mionroe ;  Bayou  Bartholomew,  21  miles 
above  Monroe,  and  Boeuf  River,  8  miles  above  Harrisonburffh ;  on  the  west,  LitUe 
Missouri  River,  43  miles  below  Arkadelphia,  and  Bayou  d'  Arbonne,  6  miles  above 
Monroe. 

EXTENT,  CHARACTER,  AND  RESOURCES  OF  COUNTRY  DRAINED. 

It  drains  nineteen  counties  in  southern  Arkansas  and  ten  parishes  in  Louisiana,  cov- 
ering a  country  200  miles  long  and  averaging  50  miles  wide.  Of  these  6,400,000  acres, 
only  about  15  per  cent,  is  in  cultivatiou,  leaviug  an  unproductive  remainder  capable  of 
produciDff  half  as  much  cotton  as  is  now  raised  in  all  America.  The  country  is  up- 
land, with  bottoms  of  varying  widths  contiguous  to  the  river  and  its  tributaries. 
The  soil  is  thin,  except  in  the  bottoms,  which  are  subject  to  inundations.  Above 
Ouachita  City  the  lowlands  are  very  little  cultivated,  but  below  there  are  coDHider- 
able  plantations.  Both  iron  and  coal  are  found  on  the  upper  river,  and  there  is  an 
iron  mine  20  miles  below  Arkadelphia,  and  a  coal  mine  17  miles  above  Camden.    The 
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timber,  oonaistiug  of  piDO,  oak>  and  oyprets,  forme  the  most  Talaable  natural  ro- 
•ouoo. 

POPUULTXON,  PSODUCTS,  A2n>  COMIOBRCS. 

Tite  eight  counties  in  Arkansas  and  ei|^ht  parishes  in  Louisiana  which  woild  dcriTo 
■081  bsDefit  from  oontinoons  uayigability  of  the  Ouachita,  had  in  1880  a  popalation 
of  161,000.  They  raised  farm  producta  to  the  yaiae  of  $10,000,000,  in  which  are  id- 
doded  170,000  bales  of  cotton  valued  at  (6,000,000.  Thirteen  steamboats  of  from  100 
to  1,200  tons  burden  make  about  eighty  round  trips  in  a  season.  Three  of  them  run 
from  dt.  Louis,  Mo.,  to  Monroe,  La.,  andHhe  others  from  New  Orleans.  In  addition 
to  the  above,  sixteen  smaller  steamers  run  in  the  local  trade.  The  following  is  an 
STersge  of  the  down  freight  in  a  year : 


Moss bales..  178 

Sugar hhds—    75 

Molasses bbls..  276 

Cattle head..  213 

Hogs do 152 


Cotton bales..  87,492 

Cottonseed..! sacks..  134,362 

Coiton<Beed  meal do....  6,005 

Cotton-eeed  oil bbls..  1,404 

Stsres number..  500,000 

Logs do.-..  120,000 

The  return  freight  is  yalued  at  $:{,600,000.  The  report  of  the  Chief  of  Statistics  for 
the  Tn^asury  Department  for  1^87  says,  in  regard  to  commerce  on  th4»  Ouachita 
"Despite  railroad  competition  the  Ouachita  boats  have  done  and  continue  to  do  a 
Isrge  basiness,  and  have  lost  relatively  less  of  the  cotton  trade  of  their  section  than 
most  of  ihe  other  river  lines. "  Again :  "  But  the  excessive  insurance  rate  has  oper- 
ated nnfavorably  and  had  a  tendency  to  drive  business  away. " 

RAILROAD  COMMUNICATION. 

The  8t.  Louis,  Iron  Mountain  and  Southern  Railroad  crosses  the  Ouachita  at  Arka- 
delptda  on  a  fixed  bridge,  the  St.  Louis,  Arkansas  and  Texas  at  Camden  on  a  draw- 
bridge, and  the  Vicksbnrg,  Shxeveport  and  Pacific  at  Monroe  on  a  draw -bridge.  A 
branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  runs  from  Qurdon,  Ark.,  to 
Camden,  a  distance  of  35mile8.  Of  course  these  roads  afford  facilities  for  trade  and 
travel  to  a  very  limited  extent  of  country  above  and  below  their  crossings.  Even  at 
those  crossings  the  stage  of  the  river  has  a  marked  influence  on  their  freight  tariff  as 
illoetrated  at  Monroe,  where  the  railroad  rate  on  cotton  to  New  Orleans  is  100  per 
cent  higher  during  low  water  than  while  the  boats  can  run;  In  other  words,  rail- 
road freight  rates  bear  an  inverse  ratio  to  the  gaage  reading,  showing  that  not  only 
sreriTer  rates  lowered  by  improvement  to  navigation,  but  all  freight  rates  to  and 
fropi  the  eoontry  travened  by  the  river.  Furthermore,  the  producer  paying  less 
^i^ht,  the  steamer  less  insurance,  the  insurance  company  fewer  losses, the  oonsumer, 
having  the  benefit  of  a  better  supplied  market  at  lower  cost,  is  benefitea  though  he 
never  heard  of  the  river. 

KZAUIKATI0N8  AND  SURVKTB. 

A  Buirey  of  the  Ouachita,  from  Arkadelphia  to  its  month,  was  made  in  1871  by 
LisQtCol.  W.F.  Raynolds,  and  a  resurvey  was  made  by  Major  Benyaurd,  in  1873,  of 
that  partfirom  Camden  to  the  mouth.  Further  examinations  were  inadA  by  Major 
Uiller  in  ia82  and  1883  and  .by  you  in  1886  and  1867.  (Reports  of  Chief  of  Engineers 
}^1)  page 340 :  1872,  page  367 ;  1874,  page  352 ;  1884,  pages  1351  and  1^86 ;  1887,  pages 
1487anfl4a5.) 

PST8ICAL  FXATURK8. 

'^  Onachita  is  a  river  with  very  little  slope,  the  average  fall,  during  the  low 
vaterfroin  Arkadelphia  to  the  mouth  being  0.25  feet  per  mile.  The  full  varies  over 
dmerent  sections  of  the  river  as  shown  by  the  following  table  of  distances,  fall,  etc., 
»*  ^^  water. 


^'^i^elphla  to  mouth  of  Uttle  MioMmri  Biver 
jf  *Qth  of  the  Little  MftMoori  River  to  Camden 

g^dtatoSUorado 

fH«nd»  to  Jack's  Idand 

j^k'slaiaDdteOoaohltaClty 

^ebiUCitytoHonioe 

mrtwtoColnmbia 

CshiBbia  to  Trinity 

Total 


Die. 


JfOM. 

43 
SB 

44 

S2 
64 
27 
W 
68 


876 


FaU 

per 

mile. 


0.88 
0.86 
0.40 
0.28 
0.14 
0.87 
0.25 
0.10 


Shoals. 


Jf«fn5ir. 
16 

8 
17 

6 
14 

9 
17 

2 


0.85 


88 


Combined 

length  of 

shoale. 


JWt. 

7,700 
8,806 
84,500 
82,600 
51,000 
87,700 
87.000 
8,400 


213,660 


Average 

depth  of 

shoals. 


FaeL 

L45 
1  HI 
L37 
6.03 
1.25 
1.50 
3.10 
2.10 


1.54. 


SNG  89 — r-103 


1634     REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARliT. 

Note. — The  data  given  from  Arkadelpbia  to  Camden  were  taken  from  the  first 
svrvey,  which  was  not  as  minute  as  the  second  snrvey,  from  which  the  rest  were  ob- 
tainc^.  Not  only  does  the  averaffe  &11  vary  for  different  sections,  but  it  also  varies 
in  niiy  one  section,  the  river  bemg  a  succession  of  pools  and  shoals,  the  fall  on  the 
shoals  being  at  the  rate  of  17  feetto  the  mile  in  some  instances ;  the  pools  increase  in 
length  and  depth,  and  the  shoals  decrease  in  number  and  become  deeper  the  Jiearer 
the  month.  Above  the  mouth  of  Little  Missouri  River  the  discharge  at  low  water  is 
very  small,  and  at  Camden  is  only  353  cubic  feet  per  seoond;  at  Monroe  it  is  about 
800  cubic  feet  per  second,  and  at  Catahoula  Shoals  1,056  cubic  feet  per  second.  The 
water  in  time  of  flood  bears  very  little  sediment,  and  is  comparatively  clear,  except 
when  discolored  by  the  Mississippi.  The  oscillation  at  Camden  is  39.25  feet,  and  at 
Trinity  53.4  feet,  the  increase  in  oscillation  at  the  latter  place  being  largely  due  to 
overflow  from  the  Mississippi  River.  In  their  report  on  the  Mississippi  River,  Gener- 
als Humphreys  and  Abbot  quote  ih>m  Darb^ :  "  Few  rivers  differ  more  in  quantity 
of  water  at  different  seasons  than  the  Ouachita;  flowing  from  a  hilly  or  mountainous 
tract,  more  constancy  might  be  expected  in  the  volume  of  water,  but  tbough  the 
places  drained  by  the  Little  Missouri  River,  and  Fouche  and  Caddo  are  not  deficient 
m  springs,  yet  the  extensive  region  towara  the  sources  of  the  Ouachita  has  little 
water  except  what  is  supplied  by  rains  in  winter  and  spring ;  when  the  parching  heat 
of  hummer  has  dried  the  oouut^  above  the  mouth  of  Little  Missouri  the  Ouachita 
becomes  very  low."  The  bed  of  the  river  is  generally  composed  of  sand  and  gravel 
on  the  shoals  and  mud  in  the  pools,  though  some  of  the  shoals  are  rocky.  The 
banks  are  generally  of  clay,  and  do  not  cave  except  over  a  short  reach  about  25  miles 
bolow  Monroe.  The  banks  on  the  upper  river  are  low,  though  the  high  lands  strike 
the  river  at  a  few  points.  Below  Ouachita  Cltv  the  banks  are  high  and  above  over- 
flow. The  timber  growing  on  the  banks  is  the  greatest  danger  to  navigation ;  in 
times  ot'flood  the  leaning  trees,  and  at  low  stages  the  snags  which  have  floated  down 
and  loilged,  being  a  constant  menace  to  passing  water-craft.  The  river  is  usually  at 
its  lowest  stage  in  August  and  September,  and  its  highest  in  January  and  February. 

PLANS  FOR  IMPROYBMBNT. 

Plans  liave  been  snbmitted  for  the  improvement  of  the  river  bv  means  of  locks 
and  dams,  and  condemned  on  account  of  the  cost.  Snag-boats  and  clearing  parties 
have  worked  oiithe  river  and  removed  numerous  dangerous  obstructions.  Work  of 
this  character  will  continue  to  be  necessary  no  matter  what  plan  of  improvement 
is  a<lo|)ted,  as  each  high  water  brings  down  drift.  At  first  thought  the  simplest  plan 
would  seem  to  be  to  dredge  a  channel  through  the  bars,  or  build  contracting  dikes. 
AVith  353  cubic  feet  discharge  at  Camden  at  low  water,  the  average  fall  per  mile 
would  permit  a  channel  4  feet  deep  and  270  feet  wide  if  the  fall  were  regular,  but 
being  concentrated  on  the  shoals  till  it  is  1  in  200,  the  width  there  could  only  be  24 
feet. 

The  result  is  obtained  from  the  equation  given  by  Weisbach,  m  i  =  «  v^,  where 
e=  .00012  in  slow  currents,  and  Q=v  A,  As  the  result  is  not  considered  to  be  abso- 
lutely exact,  the  difference  between  this  and  Kutter's  or  other  formulas  need  not  be 
cou8idcred.  Since  the  fall  was  concentrated  by  nature  and  there  is  no  practical  way 
to  redistribute  it.  It  is  impossible  to  obtain  the  theoretical  channel  270  feet  wide  and 
4  feet  deep,  and  on  the  steepest  shoals  the  channel  can  only  be  24  feet  wide  if  4  feet 
deep. 

Below  Monroe,  where  the  discharge  is  about  800  oubic  feet  per  second  on  the  steep- 
est shoals,  a  channel  54  feet  wide  and  4  feet  deep  is  possible,  the  least,  mean  and 
great  est  velocity  being  2.H5,  3.60,  4.75  feet  per  second  or  about  3^  miles  an  hour.  The 
bottom  velocity  2.85  would  move  gravel  about  1^  inches  in  diameter  and  would  prob- 
ably scour  out  tbe  bed.  The  objection  to  confining  the  river  by  dikes  so  as  to  make 
it  do  the  work  of  scouring  is,  if  it  scours  too  much  it  admits  too  great  flow  in  the 
diked  channel  and  drains  the  pool  above  the  shoal,  virtually  bringing  to  the  top  new 
obstructions.    Since  deepening  the  shoals  lowers  the  pools,  and  Towering  the  pools 


too  uncertain  to  justify  the  experiment.  By  building  lateral  dikes  with  longitudinal 
wings  below  a  shoal  and  carrving  a  sill  or  pavement  all  the  way  across  the  bottom  of 
the  opening  which  is  to  be  left  (he  proper  sise,  the  water  can  be  backed  up  over  the 
shoa)  and  all  the  fall  concentrated  at  the  dikes.  Dredge  the  shoals  and  the  dikes  will 
form  dams  with  incline  openings  for  the  passage  of  boats.  To  ianprove  the  river  in 
this  way,  sunposing  the  fall  on  each  shoal  would  admit  of  concentration  at  one  dike 
at  each  shoal  below  Monroe,  it  would  require  19  dikes  and  about  124,000  oubic  yards 
of  dredging,  nearly  4,000  cubic  yards  of  that  being  solid  rock. 

At  some  place  above  Monroe,  probably  about  Ouachita  Cicy,  there  is  not  water 
enough  to  provide  open  low-water  navigation.    Any  project  should  contemplate  the 
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nliuiiale  iinpioTemeat  •£  th«  wh<^  li^er,  and  tbe  dikes  and  dredsiog  oould  be  only 
BilccMBfbl  oTer  a  party  under  the  moet  favorable  oiroiiiiiBtaDceB.  I  can  do  no  better 
than  qaote  from  Colonel  Merrill's  translation  of  the  Memoir  of  8.  Janicki.  Engineer, 
dinxstor  of  the  Maakva  Navigation  Company :  ''For  riven  of  minim  am  average  diit- 
eh»{|^  looks  and  dams  mnst  have  the  preference  over  every  other  system."  ^Canal- 
ization is  the  o»^  mMma,  nirs  aad/rss/roM  erron,  to  employ  for  improving  the  navi- 
gibility  of  rivoxB." 

Tbe  estimate  of  M%|or  Benyanrd  in  the  Chief  of  Engineer's  Report  for  1B74  indi- 
cstes  the  oost  of  sneh  plans : 

For  seven  lock^  70  foetiridey  300  leet  long,  10  feet  lift,  and  allowing  all  boats  to 
go  to  Camden^ 

Masonry |4, 952,976 

Timber 2,644,708 

By  reducing  the  lift  to  7  feet  the  nomber  of  looks  Is  Increased  to  ten  and  the  cost 

to— 

Mssoniy |6, 079, 233 

Tisibet 2,995,566 

Tbe  plan  modified  so  as  to  build  seven  small  locks  with  10  feet  lift  and  moveable 
<bun8  woold  allow  the  largest  boats  to  mndnrinff  high  water  and  yet^ot  overflow  the 
eonntry.    In  the  report  on  **  Movable  Dams  on  Upper  Seine,'*  the  following  appears : 

*'Csrefiil  observations  on  the  river  before  and  after  the  constrnotion  ofthe  dams 
Bboved  they  produced  no  sensible  effect  on  the  height  of  floods.  When  they  are  sub- 
merged, s  very  slight  ripple  on  the  surface  is  all  that  can  indicate  their  presence. 
The  wo^  themselves  were  not  injured,  especially  if  tbe  lock-gates  were  opened  be- 
fore the  arfival  of  the  flood.  The  only  effect  was  a  slight  deposit  of  sediment  in  the 
loch." 

By  dredging  at  Catahoula  Shoals  and  Bayou  Louis  Shoals,  two  locks  of  this 
character,  one  a  mile  above  Columbia  and  one  at  the  foot  of  Taylor's  Shoals,  would 

S'Te  4  feet  as  the  least  depth  all  the  year  as  high  as  Rock  Row  Shoals,  18  miles  above 
puoe.  A  single  lock,  with  a  ift  of  14  feet  at  the  first  shoal  above  Columbia.  18 
milee,  with  the  dredging  at  Catahoula  and  Bayou  Louis  shoals,  would  accomplish 
^  aame  end.  While  the  buildiDg  of  only  one  lock  would  decrease  the  cost,  the  greater 
lifi,  besides  being  a  disadvantage  in  looking,  would  necessitate  the  building  of  the 
iBoet  expensive  form  of  movable  dam.  The  cost  of  material  and  labor  has  decreased 
rnnee  the  plan  for  locks  and  dams  was  first  submitted,  and  that  estimate  may  now  be 
takea  as  an  approximate  estimate  of  the  cost  of  movable  dams.  Without  detail  sur- 
veys ofthe  lock-site  no  accurate  estimate  can  be  made,  and  yet  detail  surveys  should 
not  be  made  unless  there  is  a  prospect  of  work  begiuning,  since  their  object  is  to  de- 
velop os&ditions,  and  they  are  constantly  changing. 

uDlees  the  imim>vement  of  the  Ouachita  is  to  serve  as  a  key,  it  would  be  useless  on- 
til  the  Bavigability  of  the  month  of  Red  River  is  accomplished. 

£§limaie  of  eo§L 

By  dikes  and  dredging  ohanne'  50  feet  wide,  and  4  feet  over  the  shoals,  from  the 
fflooth  to  Monroe— 

Di^dging  120, 000  cubic  yards,  at  35  oents «42,000 

DredgiDg4,00Oenbicyaids,at$3.50... 14,000 

grabble  dikes,  57, 000 oubio  yards,  at  |1 57,000 

Paving  between  wings 15,000 

128,000 
Locks  and  dams, 

^  looks  50  by  850  feet,  10  feet  lift,  and  movable  dams  giving  4  feet  least  depth  to 
*OQroe  by  dredging  aud  diking  Catahoula  and  Bayou  Louis  shoals — 

Dredging  15,500  cubic  yards,  at  35  cents |5,425 

2  dikes,  6,000  cubic  yards,  at|l 6,000 

2  locks  and  dams 584,800 

596,225 
One  lode  and  dam,  14  feet  lift— 

Dredging  and  dikes 11,425 

Look  and  dam 376,250 

387,675 
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When  I  examiued  tbe  river  in  March,  1887,  the  pilot  was  uuwilliDg 
to  take  the  enag-boat  above  Gamden,  the  gauge  reading  18  feet  above 
low  water  and  the  river  falling,  because  he  feared  that  the  boat«  though 
drawing  only  2G  inches,  might  be  caught  above  the  shoals*  He  states 
under  recent  date  that  he  can  not  give  reliable  information  of  the  river 
above  Gamden,  because  none  of  the  Ouachita  pilots  are  familiar  with 
that  portion  of  the  river.  The  regular  New  Orleans  and  Gamden  boats 
make  occasional  trips  above,  say  15  to  40  miles,  after  staves,  and  the 
captain  of  the  boat  employs  a  stave-man  to  point  out  the  way  to  the 
pilot,  the  river  being  full  of  tow-heads  and  gravel-bars.  Assistant  Engi- 
neer Davis,  now  in  service  on  Bayous  Ma^n  and  Tensas,  states  tha't  the 
upper  section  of  Ouachita  is  used  for  navigation  only  when  a  stave-boat 
is  to  be  towed  out,  and  that  it  is  not  a  frequent  occurrence. 

The  master  of  the  snag-boat  Hooker^  a  light-draught  steam-boat,  re- 
cently bought  for  service  in  Ouachita  and  tributaries^  states  that  the 
rises  and  falls  in  the  upper  river  are  quite  rapid,  sometimes  as  much  as 
15  feet  in  24  hours,  and  that,  in  his  opinion,  the  only  way  to  improve  the 
river  is  by  chopping  parties  working  from  flat-boats. 

The  wharf-boat  agent  at  Gamden  stated  that  Gamden  was  considered 
the  head  of  navigation  and  was  the  principal  shipping  point  for  cotton, 
the  business  of  the  upper  river  consisting  chiefly  in  lumber  and  staves. 
Assistant  Engineer  Gopp^e  found  the  river  in  about  the  same  condi- 
tion as  reported  by  Msyor  Miller. 

The  obstructions  consisted  of  shoals,  crooked  rapids  over  rocky 
ledges  or  compacted  gravel,  logs,  snags,  and  leaning  timber.  To  make 
this  part  of  the  river  navigable  for  larger  boats  at  a  5-foot  stage  would 
require  a  system  of  locks  and  dams  and  the  removal  of  all  leaning  tim- 
ber, snags,  etc.,  but  this  would  require  the  same  system  to  be  continued 
to  Bed  Kiver. 

The  estimates  given  by  Assistant  Engineer  Marshall  are  for  work  that 
must  be  considered  either  as  experimental,  as  regards  dredging  and 
longitudinal  dikes,  or  as  only  a  beginning  of  a  system  for  slackwat^r 
navigation.  If  it  should  be  thought  advisable  to  try  the  former  the  ex- 
periment could  be  made  on  a  moderate  scale,  using  plant  now  in  serv- 
ice in  the  district,  with  some  additions,  and  selecting  the  worst  shoals 
below  Monroe  for  the  trial,  and  for  this  purpose  only  local  surveys 
would  be  required.  This  work  could  be  carried  on  under  the  present 
project,  if  an  appropriation  should  be  made  large  enough  to  allow  the 
usual  snag-boat  service  to  be  continued,  say  $25,000  for  general  opera- 
tions, and  $15,000  for  dredging  and  wing-dams.  If,  however,  the 
slackwater  system  should  meet  with  approval,  then  it  should  not  be 
commenced  until  after  detailed  surveys  and  estimates  for  systematic 
improvement  from  Arkadelphia  to  Red  River,  and  this  would  cost  at 
least  $200  the  mile,  or  nearly  $100,000,  the  river  being  approximately 
470  miles  long.  Such  a  survey  would  have  to  be  most  complete,  not 
only  to  furnish  a  basis  for  estimate  for  the  work,  but  to  determine  the 
probable  overflows  and  consequent  damages  to  lands  in  the  valley.  It 
IS  very  difficult,  in  fact  it  is  almost  impossible,  to  get  trustworthy 
reports  of  the  commerce  of  Ouachita  River  and  its  tributaries.  I  have 
sent  out  circulars  yearly  to  steamboat  men  and  others  interested  in 
commerce  and  navigation  in  this  district,  but  have  had  very  meager 
returns. 

There  is  no  system  of  accounts  kept  by  river  men  from  which  esti- 
mates  of  the  business  done  can  be  made.  "  There  are  no  records  what- 
ever  of  the  shipments  made  away  from  New  Orleans  by  river :  the  only 
tnings  to  go  by  are  the  trip-books  of  the  steamers  and  barge  lines,  and 
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as  some  of  these  have  been  lost  or  destroyed,  it  is  impossible  to  obtain 
fall  and  complete  accounts  of  the  exports  from  the  city  by  river.^ 
(iDternal  Commerce  of  the  U.  S.,  1887,  page  158.)  The  same  remarks 
will  apply  to  down-stream  freight 

It  18  probable,  however,  that  ten  millions  of  dollars  is  not  too  large 
an  estimate  for  the  commerce  of  the  Ouachita  Biver  and  tribataries,  bnt 
the  business  does  not  seem  to  be  increasing,  if  the  values  heretofore 
reported  can  be  accepted.  At  any  rate,  the  amount  of  commerce  to  be 
benefited  is  not  of  sufficient  value,  and  can  not  be  expected  to  increase 
saffiQiently  for  many  years,  to  justify  the  inauguration  of  an  expensive 
system  of  permanent  improvement. 

Ouachita  Biver  and  its  principal  tributaries  are  worthy  of  improve- 
meot,  and  such  work  of  public  necessity,  but  operations  should  be 
carried  on  as  heretofore  under  the  adoptei  projects.  The  plant  now  in 
service  in  the  district  is  fairly  complete  and  not  expensive,  and  the 
cost  of  keeping  these  streams  in  a  good  navigable  condition,  suited  to 
the  needs  of  commerce,  should  not  be  great. 

In  my  opinion  all  that  is  reqnire4  is  the  regular  appropriation  of  the 
small  amounts  reported  annually  by  the  engineer  in  charge. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAED, 

Captain  of  Engineers. 
The  Ghibv  of  Enoinesbs,  U.  8.  A. 
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MPROVEMENT  OP  ARKANSAS  RIVER;  OP  RIVERS  IN  THt  STATE  OP 
ARRAKSAB  ;  OF  BLACK,  ST.  FRANCIS,  AND  LITTLE  RIVERS,  ARKANSAS 
AND  MISSOURL 


REPORT  or  CAPTAIN  JJ.  8.  TABEB,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGEy  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


•     IMPROVEMENTS. 
1.   Bed  River  above  Fnlton,  Arkansas.      |    7.   White  River,  Arkansas. 


2.  Little  Ked  River,  Arkansas. 

3.  RemoviD^    obstrnctions  in  Arkansas 

River,  Arkansas. 

4.  Arkansas  River,  Arkansas. 

5.  Petit  Jeao  Rfrer,  Arkansas. 


8.  Cache  River,  Arkansas. 

d.  Black  River,  Arkansas  and  Missonri. 

10.  Black  Rivor,  Missonri. 

11.  St.  Francis  River,  Arkansas. 

12.  St.  Francis  River,  Missonri. 


6.   Foarche  River,  Arkansas.  i  13.  Little  River,  Missouri  and  Arkansas. 


United  States  Engineer  Office, 

LitUe  Bock,  Ark.,  July  1,  1889. 

General  :  I  have  tbe  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  Jane  30,  1889,  npon  the  works  under  my 
charge. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  IT.  S.  A. 


IMPROYEMENT  op  red  river  above  pulton,  ARKANSAS. 

On  November  12, 1884,  a  report  was  made  from  this  office  recom- 
mending that  $10,000  be  appropriated  for  work  upon  this  reach  of  river. 
The  act  approved  August  5, 1886,  appropriated  $7,000,  of  which  $4,000 
was  to  be  used  to  build  a  hand-propelled  snag-boat.  The  fiscal  year 
ending  Jane  30,  1887,  was  occupied  in  building  a  stanch  boat,  drawing 
15  inches  of  water,  with  machinery  capable  of  lifting  snags  weighing 
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75  tons,  the  low-water  season,  the  only  ^economical  time  for  working, 
having  passed  before  this  was  completed.  Daring  the  low-water  season 
of  the  fiscal  year  ending  June  30, 1888,  the  above  boat  was  sent  out 
into  the  field,  and  succe^ed  in  removing  in  two  months  708  dangerous 
low- water  channel  snags,  destroyed  10  piles  of  drift-wood,  and  cut  a 
number  of  overhanging  trees. 

The  act  which  became  a  law  August  11, 1888,  appropriated  $3,000  for 
the  completion  of  the  improvement,  During'the  fiscal  year  ending  June 
30,  1889,  $3,077.30  were  expended  in  the  running  expenses,  repairs  to 
and  care  of  the  U.  8.  snag-boat  Harry  Breck^  in  removing  snags  from 
Fulton  to  a  point  175  miles  above,  or  to  within  75  miles  of  the  Kiraishi 
River,  the  point  to  which  the  original  estimate  proposed  to  complete  the 
improvement.  The  snag-boat  worked  about  3  miles  per  day ;  from  this 
it  will  be  seen  that  it  would  have  required  about  twenty -five  more  work- 
ing days  to  have  completed  the  original  project. 

Between  the  two  appropriations  the  snag-boat  had  to  be  cared  for 
about  twelve  mouths  at  about  a  cost  of  lOOO.  The  average  cost  of 
running  this  boat  one  month  is  less  than  (800 ;  from  all  of  which  it  will 
appear  that  had  all  of  the  $10,000  been  appropriated  at  one  time  the 
entire  improvement  would  have  been  completed,  with  about  $100  to 
spare. 

During  the  fiscal  year  ending  June  30, 1889,  the  boat  was  only  work^ 
when  the  water  was.  so  low  that  this  boat,  drawing  only  about  16  inches 
of  water,  could  just  get  over  the  bars.  The'  sub-foreman  was  an  ex- 
perienced pilot  on  the  river,  and  the  snags  taken  out  were  taken  oot 
from  the  low- water  channel;  764 snags  not  less  than  1  foot  in  circum- 
ference at  the  top  were  removed,  and  a  good  channel  cut  through  fifteen 
extensive  collections  of  stumps,  logs,  snags,  tree-tops,  locally  known  as 
<*  rack  heaps."  This  has  resulted  in  so  much  relief  to  navigation  that 
an  unusually  heavy  traffic  has  followed.  The  other  75  miles  of  river 
should  be  opened  out,  uiul  as  a  few  snags  lodge  here  and  there  annually 
over  the  entire  reach,  the  interests  of  a  growing  comuiercc  demand 
that  $2,000  be  appropriated  for  the  fiscal  year,  endings  June  30,  1891, 
$1,000  to  complete  the  improvement  to  the  Kiniishi  Kiver,  $1,000  to 
])atrol  the  entire  reach  for  one  month  at  extreme  low  water  to  remove 
snags  that  have  accumulated  (accidentally)  during  the  time  since  the 
last  improvements  were  made. 

So  far  as  the  development  of  the  latent  resources  of  the  country  go,  I 
know  of  no  more  deserving  reach  of  river,  in  proiK)rtion  to  the  cost  of 
giving  it  relief,  than  this  one.  Attention  is  especially  directed  to  tJie 
facta  submitted  with  reference  to  commerce. 

GOMMERGFi. 

The  amount  of  commerce  when  the  present  appropriation  was  made 
was  20,000  b^Jes  of  cotton  and  2,500  tons  of  merchandise. 

The  advantages  to  commerce  if  the  work  is  comjdeted  will  be  very 
great,  this  strcain,  like  many  others,  being  the  only  outlet  in  many 
instances.  The  records  of  this  office  show  that  the  country  is  being 
settled,  and  that  the  products  are  increasing  annually. 

As  to  benefits  to  community  if  completed,  there  will  be  a  series  of 
comparatively  isolated  communities  that  will  receive  great  benefit  from 
tnis  work,  If  completed.  They  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount. 
It  represented  in  money,  to  many  times  the  total  cost  of  improvement 
and  preservation.  ^ 
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Money  statement, 

Jaly  1,  1688,  amoant  available ^ $88.50 

Amoant  appropriated  by  act  of  August  11,1888 <. 3,000.00 

3.088.50 
July  1,  1889,  amount  expended  during  fiecal  year,  exdusiYe  of  liabilities 

oatBtanding  July  1, 1886 , 3.077.30 

July  1,  1889,  balance  available 11.20 


J  Amount  (estimated)  required  for  completion  of  existing  project,  anunally      1 ,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      2, 000. 00 
\  Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
L     harbor  acta  of  1866  and  1867. 


KXPKN6K  ACCOUNT  IMPROVINO  RKD  RIVKR  ABOVK  FULTON,  ARKANSAS,  DURING  THS 

FISCAL  YEAR  KNDING  JUNK  30,   1889. 

Pav-roU,  Ubor,  et45....- $1,827.12 

^nbeistence  supplies • 341.58 

General  supplies 631.11 

Trmnsportation 10.:<5 

Fnel ^.00 

Traveling  expenses - 75.02 

Kent 80.00 

.  Telegraph  service .65 

Btationeiy  supplies - 24.50 


lA. 


Total 3,077.30 


X   2. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  iu  the 
year  ending  June  30, 1872,  under  the  act  approved  March  3, 1 871 .    Prior 
to  this  woi^  many  overhanging  trees  and  a  large  number  of  snags  inter- 
fered with  navigation  in  the  lower  reaches,  and  many  bowlders  ob- 
Btmcted  flat-boats  and  raft  navigation  in  the  reach  above  the  present 
town  of  Judsonia.    The  appropriation,  referred  to  above,  was  for  the 
^hite,  Black,  and  Little  Ked  Bivers,  and  amounted  to  $10,000  for  the 
^r^,  upon  estimates  amounting  to  $259,033.  of  which  $38,065  were  for 
^be  Little  Bed  Biver.    That  little  work  could  be  done  is  apparent  from 
<^ioDel  Beynold^s  report  for  1872,  in  which  he  states :  "  Unless  other 
and  better  facilities  are  provided,  it  will  be  of  very  little  use  to  attempt 
^0  remove  the  obstructions  in  such  streams  as  these."    Most  of  the 
overhanging  trees  were  removed  as  high  as  Judsonia.    A  bad  shoal  3 
iDiles  below  Judsonia  and  the  bowlders  remained  untouched  to  the  end 
of  June,  1886.    The  act  approve<l  August  5,  1886,  appropriated  $3,000. 
The  present  project  contemplates  the  removal  of  the  dangerous  bowl- 
ders above  Judsonia  and  a  shoal  3  miles  below  the  same  town.    Up  to 
Jone  30, 1888,  $612.90  had  been  expended  in  removing  the  bowlders 
above  Judsonia  and  the  care  of  the  property  and  records.    By  the  act 
which  became  a  law  August  11,  1888,  the  balance,  $5,400,  necessary  to 
carry  out  the  original  project,  was  appropriated. 
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DariDg  the  fiscal  year  ending  June  30, 1880,  $5,008.00  was  expended 
in  tbe  construction  of  the  dredge  to  be  nsed  in  removing  the  shoals  3 
miles  below  Judsonia,  and  in  the  construction  of  two  material  bargee. 

Effective  work  under  this  head  can  only  be  done  at  low  water,  and 
as  this  does  not  occur  until  in  July  or  August  each  year,  no  progress 
could  be  made  during  the  fiscal  year.  As  early  in  the  next  fiscal  year  aa 
may  be,  work  will  be  begun  and  pushed  ta  completion.  It  is  believed 
that  the  present  appropriation  will  be  adequate  for  this  purpose. 

A  very  strong  dredge-boat  specially  adapted  to  the  work  has  been 
built  and  thoroughly  tested.  Prompt  opening  of  the  channel  may  be 
expected. 

OOimBBCE. 

Amount  of  commerce  when  work  of  improvement  began  may  be  in- 
ferred from  the  following,  which  appeared  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1871,  page  362 : 

Tbe  fact  stated,  that  tbe  commerce  of  this  stream  is  saffioient  to  induce  the  com- 
paratively large  boats  rnuninj^  on  the  White  River  to  nayigate  it  whenever  it  is 
practicable,  and  when  this  is  not  the  case  that  a  small  steameV  is  kept  to  ply  be- 
tween West  Point  and  the  month  of  the  river,  shows  the  importance  of  the  intereats 
involved. 

As  to  prospective  advantages  to  commerce  if  completed,  if  the  shoals 
known  as  Bess  Shoals  were  removed,  so  that  a  boat  could  reach  Jud- 
sonia at  all  stages  of  the  river,  from  1,000  to  1,500  bales  of  cotton  and 
about  400  tons  of  merchandise  would  be  shipped  by  river  at  once. 

A  packet  drawing  3^  feet  of  water  now  makes  regular  trips  tbe  year 
round  to  a  point  just  ImbIow  these  shoals. 

The  country  round  about  Judsonia  has  been  visited  in  person,  and  I 
find  its  resources  have  only  begun  to  be  developed.  I  should  say  that 
the  present  commerce  would  double  itself  in  five  years. 

As  to  benefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
iinown  only  a  railroad  outlet,  and  only  one  at  that.  Ko  one  will  ques- 
tion but  what  they  will  be  very  great ;  how  great  can  be  told  only  by 
recalling  what  such  transportation  has  done  for  other  fertile  sections ; 
but  it  may  be  safely  said  that  the  benefits  will  be  so  great  that  the  out- 
lay will  sink  into  utter  insignificance. 

This  stream  is  located  in  a  very  prosperous  section  of  the  State.  Tbe 
present  commerce  amounts  to  upwaitis  of  13,500  bales  of  cotton  and 
4,700  tons  of  merchandise.  A  great  deal  of  fruit  ia  being  raised  and 
the  amount  is  increasing  rapidly  each  year.  The  returns  will  be  imme- 
diate. 

Maneif  statement. 

July  1, 1888,  araonnt  available t^387. 10 

Amount  appropriated  by  act  of  Angnst  11,  1888 5,400.00 

7,787.10 

Jnly  1, 1889,  amonot  expended  during  fiscal  year,  exclasiye  of 

liabilities  outstanding  July  1,  1888 $5,682.71 

July  1,  1889,  outstanding  liabilities 36.00 

5,717.71 

July  1,  1889,  balance  available 2,060.39 
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Accouirr.— mpROvmo  uttlb  rkd  iuwr,  Arkansas,  duriko  tiscal 

YKAB  XNDIXra  JUNB  30,   1»89. 

r-voll,  labor,  ete $1,317.33 

GenemI  snppliea 1. 4,280. 53 

Trmnaportation.... « ^ 40,90 

TraTeliDe  expenses 35.23 

TeleiSrapb  servioe 3.72 

~     " 6. 00 

Total 6, 6^  71 


X  3* 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  {be  first  expenditare  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream,  bnt  from  the  delta-like 
eliaracter  of  its  lower  portion,  and  the  tendencies  now  manifest  in  its 
lipper  reaches,  it  may  be  inferred,  upon  very  sabstantial  grounds,  that 
aliifting  sand-bars,  nnmerons  drift-piles,  and  dangerous  snags  charac- 
terised the  obstaolee  to  navigation  in  the  lower  reaches,  and  gravel  and 
reck  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.    The  records  of  this  office  indicate  that 
^eept  at  a  few  places,  such  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  the 
general  plan  of  improvement  has  consisted  of  snagging  operations, 
wbieh  indades  cutting  overhanging  trees  and  in  building  wing-dams 
to  improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  nav- 
gation  until  complete  surveys  should  render  it  possible  to  project  a 
pUa  for  the  radical  and  permanent  improvement  of  the  navigable  por- 
tion of  the  entire  river. 

Por  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
^Pon  those  special  cases.  The  appropriations  have  been  made  some- 
wes  for  the  entire  navigable  reach  and  sometimes  for  certain  sections, 
^e  grand  total  of  all  these  appropriations  up  to  June  30, 1888, 
^OQnted  to  $440,251.87.  Of  this  there  had  been  expended  to  June 
^»  1888,  $367,477.89,  exclusive  of  certain  sums,  aggregating  over 
'.100,000,  that  were  appropriated  with  the  Mississippi  and  Missouri 
^^^tH  80  as  not  readily  to  be  determined. 

,  I)ie  most  permanent  result  of  all  this  expenditure  consists  in  a  se- 
^  of  maps  made  by  8.  T.  Abort  from  a  survey  of  the  river  from  Fort 
^ibeon,  Ind.  T.,  to  Big  Bock,  Arkansas,  3  miles  above  Little  Bock, 
'^k.,  in  the  year  1870.  From  the  nature  of  the  case  the  balance  of  the 
work  has  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron-hulled  snag-boat  and  one  light-draught  wooden  snag-boat, 
with  all  the  appliances  necessary  for  snagging  operations,  were  the  vis- 
ible signs  of  the  balance,  while  the  gratitude  of  those  interested  in  the 
iiangation  of  the  river,  for  a  navigation  rendered  yearly  less  and  less 
dangerous  by  the  operations  of  these  two  boats,  is  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  most  economical  management  of  snag-boats  requires  not  less  than 
#35,000  annually  to  give  absolutely  indi8x>ensable  aid  to  navigation ; 
a  navigation  in  which  a  vast  amount  of  commerce  is  vitally  interestcni. 
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By  act  approved  Angnst  11, 1888,  $25,000  were  appropriated  for  this 
reach ;  $10,000,  or  so  itiiich  as  might  be  necessary  for  bailding  a  uew 
hull  for  the  snag-boat  Wichita^  including  capstans  and  the  transfer  of 
the  upper  works,  and  (375  for  completing  the  survey  and  maps,  the  bal- 
ance to  be  expeuded  for  removing  obstructions.  As  this  total  amount 
was  very  small  compared  with  what  was  absolutely  indispensable,  it 
seemed  to  be  of  the  utmost  importance  to  operate  a  snag-boat  upon  a 
lower  stage  of  water  than  that  suitable  for  the  lightest  draught  packet. 
Having  no  such  snag-boat,  steps  were  immediately  taken  under  this 
appropriation  to  build  a  new  hull  for  the  Wichita^  and  so  proportion 
it  as  to  make  it  of  lighter  draught  than  any  on  the  river.  This  could 
not  be  done  in  season  for  operations  during  the  low-water  season  of 
the  fiscal  year  ending  June  30,  1889;  therefore,  the  fiscal  year  ending 
June  30, 1889,  has  been  devoted  principally  to  the  remodeling  of  the 
hull  of  the  Wiohitaj  and  this  being  completed,  waiting  for  low  water. 
It  may  be  important  to  state  that  the  reconstructed  Wichitaj  at  a  cost 
of  less  than  99,000,  draws  but  12  inches  of  water,  is  135  feet  long  by  30 
feet  beam,  has  sixteen  water-tight  compartments  in  its  hold,  all  of  which 
are  provided  with  suitable  syphons,  arranged  for  rapidly  pumping  the 
water  in  case  of  boats  being  snagged,  with  two  fine  Providence  steam 
capstans  with  reversing-engines,  capable  of  lifting  some  65  to  70  tons 
through  the  shears.  Her  enormous  power  and  light  draught  will,  if 
she  is  operated  at  the  right  stage  of  water,  namely,  extreme  low  water, 
make  her  a  very  effective  boat.  The  completion  of  the  construction  so 
much  within  the  estimate  was  due  in  part  to  the  abundance  of  labor 
and  the  favorableness  of  the  season,  but  principally  to  the  skill  and 
economy  practiced  by  Oapt  W.  J.  Ashford,  who,  from  his  long  experi- 
ence in  this  district  in  snagging  operations,  was  able  to  combine  in  this 
boat  all  the  excelleucies  of  the  old  boats  and  eradicate  their  defects, 
adding  also  such  features  as  experience  has  shown  to  be  desirable. 

During  the  fiscal  year  ending  June  30, 1889,  (13,090.79  were  expended 
as  above  and  in  the  care  of  the  property  and  records.  The  completion 
of  the  survey  and  maps  has  been  postponed  until  a  draughtsman  can 
be  obtained  at  such  a  rate  of  pay  as  will  insure  the  completion  of  the 
work  within  the  amount  allotted. 

Early  in  the  next  fiscal  year  the  low- water  season  will  set  in,  and  the 
snag-boat  Wichita  will  be  vigorously  operated  from  Webber^s  Falls  to 
the  mouth  of  the  river.  Webber's  Falls  are  40  miles  below  Fort  Gib- 
son. I  have  been  over  this  entire  reach  of  river  within  the  past  six 
months,  and  know  that  the  balance  available  will  only  suffice  to  remove 
the  worst  snags.  The  interests  of  navigation  demand  an  expenditure 
of  at  least  $70,000  during  the  fiscal  year  ending  June  30, 1891,  and  the 
immediate  construction,  in  addition  to  this,  of  an  entirely  new  snag- 
boat,  modeled  after  the  Wichitaj  at  a  cost  of  not  to  exceed  $20,000,  in 
order  that  there  may  be  two  light-draught  snag-boats  of  great  power  to 
operate  during  the  short  season  of  eltreme  low  water.  There  is  now  in 
my  possession  belonging  to  this  appropriation  one  heavy  steelhuU  snag- 
boat,  which  cost  something  over  $112,000,  and  which  draws  3  feet  of 
water.  She  is  a  very  eflScient  boat  for  such  a  river  as  the  Missouri,  but 
is  of  too  great  draught  to  do  effective  and  economical  work  in  the  Ar- 
kansas Kiver  any  longer,  as  she  has  already  removed  all  the  obstruc- 
tions that  interfere  with  navigation  that  she  can  reach,  leaving  tiie 
most  dangerous  obstructions  untouched. 

I  would  respectfully  recommend  that  the  boat  be  sold  to  some  appro- 
priation where  she  might  be  an  effective  and  serviceable  boat,  and  the 
proceeds  of  the  sale  be  devoted  to  "  Kemoving  obstructions  in  the  Ar- 
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kansas  Biver,  Arkausas  aud  Kansas."    She  is  probably  worth  from 
•60,000  to  $70,000. 

By  this  arraDgement  it  might  be  possible  to  meet  the  reqairements 
of  the  fiscal  year  endlug  June  30,  1891,  by  appropriating  $25,000: 
$20,000  for  a  new  snag-boat,  modeled  after  the  new  Wichitaj  ana 
$5,000  contingent  fund,  in  event  of  the  heavy  snag-boat  not  bringing 
over  $65,000  at  her  sale. 

OOMMEBOE. 

As  stated  in  this  report,  this  work  was  began  in  1833,  and  there  are 
no  records  available  in  this  office  to  show  what  commerce,  if  any,  passed 
over  this  river. 

In  1852  a  gentleman  in  Little  Bock  lost  five  out  of  six  of  the  steam- 
boats owned  and  ran  by  him  in  one  season,  dne  to  snags.  Navigation 
mast  have  been  ancertain  in  1833  and  commerce  light 

It  is  estimated  that  insarance  and  freight  rates  have  been  redaced 
ooethird  by  the  improvement  already  effected.  As  to  effect  npon  rates 
of  competing  routes  of  transportation,  there  are  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  Chester  by  water  than  by  rail,  and  other  merchandise 
accordiugly.    This  mast  keep  railroad  rates  down. 

As  to  prospective  advantages  to  commerce,  if  completed,  observation 
shows  that  whenever  the  snag-boats,  by  thoroogh  work,  get  the  chan- 
nel reasonably"  well  cleared  the  boats  run  night  and  day,  eagerly  taking 
advantage  of  the  brief  interval  before  appropriations  fail,  and  the  an- 
nual crop  of  snags  can  not  therefore  be  removed. 

As  to  benefits  to  community  if  completed,  nothing  better  can  be  fur- 
nished under  this  head  than  a  few  extracts  from  a  letter  from  the  Little 
Hock  Board  of  Trade  of  date  April  20, 1S89,  as  follows,  viz : 

Little  Rock  Board  of  Trade, 

Little  Bock,  Ark,,  Jprit  '26, 1689. 

l^KAS  Sir:  Replying  to  yonr favor  of  April  22,  wonld  say  yonr  oommanication  has 
l>c^beforeoDr  committee  on  statistics,  and  I  herewith  handyoa  report  of  river  busi- 
new  for  this  city  for  the  year  1888,  showing  the  total  of  |2,18b,850  as  compared 
'*^i^.|l,9;»,000  for  the  preceding  year. 

pi^  increase,  of  course,  is  due  m  a  great  extent  to  the  improvement  of  the  river. 

in  thia  connection  I  desire  to  call  yonr  attention  to  the  hewn-timber  business  on  the 
lower  Arkansas  River.  Before  yon  commenced  yonr  work  on  the  river  wo  had  no 
buaineas  of  this  character.  At  present  it  is  in  snccessfal  operation,  and  with  the  im- 
pivveineiit  of  the  river  will  necessarily  grow  very  rapidly.  A  recent  shipment  from 
|ijl«r,  to  be  floated  to  New  Orleans,  consisted  of  120,000  feet  of  hewn  timber,  or 
1)^40,000  feet,  board  measure. 

«  m  •  ^      •  •  •  • 

.  ^^present  the  coal  businessof  Arkansas,  with  its  vast  areaof  coal  land,  is  practically 
in  AQ  QQdeTeloped  state,  for  the  reason  that  the  coal  can  not  be  handle<l  by  river.  For 
^f^i^cc,  the  heavy  competition  by  river  from  the  coal  mines,  reached  by  the  Ohio 
l»^^r,  toNew  Orleans,  with  the  coal  mines  of  Arkansas,  shuts  us  out  from  the  markets 
<>ith6SoRth.  Because  of  high  railway  rates  the  nearer  coal  is  debarred  from  that 
oiarlEet.  The  difference  in  price  in  carriage  of  the  Ohio  coal  by  boat  to  New  Orleans 
^n<l  the  Arkansas  coal  by  rail  to  the  same  place  is  at  present  about  three  to  one  in 
»vor  of  the  Ohio  River.  As  a  matter  of  course,  with  the  improvement  of  the  upper 
'JJ^'i  this  condition  of  affairs  will  be  changed  in  our  favor.  Above  Little  Rock 
then  are  thousands  of  square  miles  of  coal  fields  in  the  Arkansas  Valley,  the  de- 
^elopiQent  of  which  business  will  be  of  the  greatest  value. 

1^  is  estimated  that  the  Arkansas  coal  fieldS  contain  from  three  to  six  million  tons 

tS?*^  to  the  square  mile. 

The  granite  fields  of  Little  Rock  find  a  market,  Judging  firom  present  orders,  for 
ahoQt  120,000  tons  per  annum.  This,  with  river  transportation,  will,  of  course,  be 
oonbled. 

Tbe  approximate  tonnage  received  by  river  into  Little  Rock  from  the  Arkansas 
Hiver  by  boats  f^om  the  South— cotton,  cotton-seed,  and  miscellaneous  freight  (raw 
nsterial),  5,000  tons,  yalned  by  riyer  men  at  $100,000. 


livV 
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Approximate  tonnage  received  by  river  into  Little  Rock  from  ibe  Nortb  by  boatft— * 
cotton,  cotton-seed,  and  miscellaneous  freight  (rat?  material),  10,000  tons,  vaiaed  by 
river  men  lit  |400;000. 

Logs,  rafted  by  river  for  Little  Rock,  aboat  5,000,000  feet  for  Inmber,  sbinglesi 
staves,  etc. 
Shingles  received  by  river  7,000.000  to  8,000,000. 

Lumber  (hewn),  100,000  cubic  roet  for  transshipment  to  European  markets. 
Yours  truly, 

Gkorge  R.  Browk, 

Secretary, 
Approved : 

M.  G.  Haxl, 
C.  F.  Mabtin, 
C.  T.  Walkkb, 
W.  H. -Wright, 

Committee  en  It^onMiion  and  Statieties^ 

Capt.  H.  S.  Tader, 

Corpa  of  Xmffineen,  U.  S,  A» 

To  give  the  advantages  to  commerce,  if  completed  fally,  wonid  be  to 
enter  upon  the  commerce  of  a  great  State,  and  would  require  an 
amount  of  time  for  compilation  and  record  that  would  be  entirely  oat 
of  the  question.  It  is  forecasting  the  future  of  the  State's  metropolis 
and  railroad  center.  All  that  prevents  two-thirds  of  the  freight  now 
sent  and  received  at  Little  Bock  from  being  handled  by  the  river  10 
the  fact  that  there  are  months  of  great  uncertiiinty,  and  the  lime  lost 
by  the  boats  exhausts  the  profits. 

The  rapid  increase  in  prosperity  of  this  State  during  the  five  years 
spent  at  this  office  reminds  me  more  of  the  frontier  growth  of  the  West 
than  of  the  growth  of  a  State,  the  age  of  this  one.  A  just  conception 
can  only  be  formed  by  looking  at  some  great  fertile  river  valley  in  the 
Northern  or  Eastern  States,  as  they  were  years  ago  and  as  they  are  now 
since  settled  up  with  its  river  improved. 

What  benefits  have  accrued  to  that  community  will  surely  accrue  to 
this  with  this  addition — that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place 
it  well  to  the  fore.  When  the  vast  acreage  of  the  Indian  Territory  is 
brought  under  cultivation,  its  products  must  go  this  way. 

That  well-known  and  exceedingly  fertile  State  of  Kansas  will  find 
Fort  Smith  or  Little  Kock  its  nearest  water  outlet  eventually. 

It  wiU.be  seen  how  difficult  it  is  to  handle  this  question  briefly,  if  it 
is  borne  in  mind  that  with  deep  water  to  New  Orleans  from  the  Gulf,  the 
Mississippi  improved,  and  Ihe  Arkansas  Biver  navigable  to  Little  Bock 
by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likely  to  exist 
when  the  improvement  is  completed. 

I  have,  therefore,  only  attempted  to  outline  this  matter,  and  trust 
that,  when  this  portion  of  the  report  is  read,  a  map  of  the  territory 
covered  may  be  had  in  mind,  as  this  will  probably  be  of  itself  the  strong- 
est proof  that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  1^ 
summarized  in  a  report  like  this. 

Money  9tatemeni. 

July  1,  1B88,  amount  available t^8.67 

Amount  appropriated  by  act  of  August  11, 1888 * 25,000.00 

25, 24a  67 
July  1,  1889,  amouDt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $12,853.79 

July  1,  1889,  outstanding  liabilities 237.00 

13,090.79 

July  1, 1889,  balance  available 12,157.88 
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(Amonnt  (esUroated)  required  forcompletionof  existiug  project,  annually  935, 000. 00 
Amonot  that  can  be  |>rotitabIy  expended  in  fiscal  yearendinK  June  30, 1891    90, 000. 00 
Sabmitted  in  compliance  with  requirements  of  seotions  ^I  of  river  and 
harbor  acts  of  lb66  and  1867. 


XXTKHSJC    ACCOUirr    REMOVING     OBSTRUCnONS     IN    ARKANSAS     RIVBR,     ARKANSAS 

.  DURING  FISCAL  TEAR  ENDING  JUNE  30,   1889. 

Pay-roll,  labor,  etc $8, 069.29 

General  sopplies 3,086.00 

l^ranaportacion «..«. 16. 5U 

Fuel 65.40 

Sent  of  office 80.00 

Telei^raph  service .78 

TraTelini^  expenses 55.20 

8totionery 43.42 

Capatana - , 1,4;J7.20 

Total - 12,853.79 


X  4. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

Work  daring  the  past  season  has  been  carried  on  under  two  acts  of 
Gougress.  By  act  approved  Aagnst  5, 1886,  $75,000  was  appropriated 
under  this  head,  its  distribution  being  indicated  in  the  following  words 
and  figures : 

Improving  the  Arkansas  River,  Arkansas:  Continning  improvement,  accordiiii;  to 
Uia  plans  and  recommendations  in  Appendix  V  13,  Executive  Doonment  No.  1,  JOth 
CoDrress,  of  which  there^  are  to  be  expended  |8,000  at  Pine  Bluif,  |13,000  at  Fort 
fimiUi,  and  $10,000  at  Dardanelle,  or  so  much  thereof  under  these  sums,  respectively, 
aa  may  be  necessary  at  these  points. 

The  approved  project  for  the  expenditure  of  these  sums  may  be  sum- 
marized as  follows : 

At  Pine  Bluff  the  $8,000  is  to  be  used  in  extending  and  repairing  the 
diles ;  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  action  of 
the  river;  the  idea  being  to  cause  the  river  to  become  less  and  less 
dangerous  to  the  town  trout. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  and  upon  the  opposite  side  of  the  river,  so 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  wharves. 

At  Dardanelle  the  $10,000  is  to  be  expended  in  erecting  a  permeable 
dike  above  and  opposite  the  town,  in  snch  position  as  to  remove  the 
8and-bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth,  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river,  to  give  an  all-year-round  depth  of 
water  of  at  least  5  feet  at  extreme  low  water ;  these  dikes  to  serve  as 
contraction  works,  but  in  no  instance  is  violent  contraction  to  be  at- 
tempts. All  the  dikes  referred  to  in  these  projects  to  be  about  12  feet 
in  height  above  mean  low  water. 

By  act  which  became  a  law  August  11, 1888,  $150,000  were  appro-^ 
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priated  under  this  head,  its  distribution  being  indicated  in  the  following 
words  and  figures : 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  one  hundred  and 
fifty  thousand  dollars :  Providedy  That  nothing  herein  contained  shall  authorize  th« 
Secretary  of  War  to  enter  upon  project  of  improvement  of  said  river  as  set  forth  in 
the  report  of  the  Board  of  Engineers  on  improvement  of  Arkansas  River  from  Wichita, 
Kans.,  to  its  moufh,  dated  .New  York  City,  March  16, 1888,  and  contained  iu  House 
Executive  Document  No.  234, 50th  Congress,  1st  session :  Provided^  That  the  Secretary 
of  War  shall  expend  the  appropriation  under  this  head  with  reference  to  the  final  im- 
provement of  this  river  as  contemplated  iu  the  Report  of  the  Chief  of  Engineers  for 
the  year  ending  July  1,  1885,  and  as  authorized  in  the  act  for  the  improvement  of 
rivers  and  harbors,  approved  August  5,  1886,  and  iu  House  Execntive  Document  No. 
90,  49th  Congress,  1st  session  ;  said  methods  to  be  applied  as  the  Secretary  of  War 
may  direct  at  sncli  points  between  Wichita,  Kans.,  and  the  navigable  mouth  of  the 
Arkansas  River,  at  its  junction  with  the  Mississippi  River,  as  he  may  deem  for  the 
best  interests  of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
the  Arkansas  River,  other  thaii  the  appropi  iatiocs  for  the  operating  of  the  snag-boats, 
shall  be  available  for  use  under  this  head;  and  in  future  the  engineer  in  charge  of 
this  work  and  the  Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of 
this  work  under  this  head,  instead  of  reporting  upon  disconnected  projects,  as  here- 
tofore. Nothing  herein  contained  shall  be  understood  io  prevent  the  Secretary  of 
War  from  applying  any  part  or  all  funds  previously  appropriated  for  use  at  Fort 
Smith,  Durdanelle,  in  Pine  Bluff  reach,  or  urom  expending  not  exceeding  four  thou- 
sand dollars  to  remove  the  bar  in  front  of  Van  Buren,  or  from  allotting  not  exceeding 
eight  thousaiul  dollars  as  a  contingent  fund  for  expenditure  iu  Piue  Bluff  reach. 

The  apiiroved  project  for  the  expenditare  of  this  saoi  may  likewise 
be  summarized  rb  follows: 

At  Pine  Bluff  the  same  as  above. 

At  Vau  Buren  the  $4,000  to  be  expended  in  erecting  a  permeable 
dike  at  a  suiUibte  point  a  little  above  the  town  and  upon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  le^wing 
the  city  wharves. 

From  Fort  Gibson,  lud.  T.,  to  the  mouth  of  the  river,  the  balan<'.e  to  be 
expended  in  the  erection  of  permeable  dikes,  and  iu  one  instance,  by 
rock  excavation  at  the  worst  places,  or  the  p]a<3es  at  whicli  serious  in- 
terference with  the  largest  amount  of  commerce  occurs,  so  far  as  the 
amount  of  the  appropriation  will  permit,  looking  toward  the  perma- 
nent improvement  of  the  river,  to  give  the  channel,  as  provided  under 
the  act  of  August  5,  1886,  from  Little  Bock  to  the  mouth,  an  all-year- 
round  depth  of  water  of  at  least  2  feet  from  Little  Bock,  Ark.,  to  Fort 
Gibson,  Ind.  T. 

Under  both  acts  the  works  to  be  carried  on  by  hired  labor  and  the 
purchase  of  material  in  open  market,  as  this  is  believed  to  be  most 
economical  and  advantageous  to  the  Government. 

Before  operations  were  begun  at  Fort  Smith  the  old^jetty  at  that  place, ' 
built  in  1877  and  1888,  had  so  far  disappeared  as  to  render  no  service, 
and  the  river  was  about  to  throw  a  bar  along  the  wharves  of  the  town. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cutting  off 
all  approach  to  either  wharf  at  low  water  or  at  medium  stage. 

At  Pine  Bluff  the  coudition  before  improvement  may  be  found  by  re- 
ferring to  the  report,  "  Improving  Arkansas  River,  Arkansas,  Pine 
Bluff,"  Annual  Keport,  Chief  of  Engineers,  1887,  page  1515,  and  were  of 
so  grave  a  nature  that  a  re-enumeration  here  would  occupy  too  rauili 
space. 

From  Fort  Gibson  to  the  mouth  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the  river 
to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2  feet  of 
water. 
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In  all  oases  of  this  kind  the  orossiags  occur  at  points  at  which,  while 
the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its  water 
is  80  widely  spread  that  it  develops  no  channel  at  any  point.  Five 
jears  of  careful  study  of  this  river,  combined  with  the  testimony  of  the 
navigators  of  the  river,  all  point  to  this  fact,  that  the  ci'ossings  are  deep 
or  shallow  in  proportion'as  the  water  is  narrow  or  broad  at  or  above 
the  crossing,  and  that  a  very  slight  contraction,  such  as  that  produced 
by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps,  just  sufficient  to 
give  defining  power  to  the  current,  will  convert  a  bad  crossing  into 
a  good  one. 

Daring  the  fiscal  year  ending  June  30, 1889,  $6,044.09  have  been  ex- 
peoded  at  Pine  Bluff  in  the  erection  of  a  new  dike  and  repairs  of  one 
of  the  old  ones.  During  the  winter  time  the  point  of  impact  of  the  cur- 
reat,  aa  it  bore  down  upon  the  town,  was  moved,  according  to  plan, 
farther  down  the  town  frontand  ultimately  left  Dike  No.  2,  made  heavy 
to  receive  it,  and  bore  down  upon  a  light  dike  known  as  No.  3.  This 
dike  was  intended  to  do  sentinel  duty  until  the  new  point  of  impact  de- 
veloped. It  was  severely  punished,  but  held  its  ground  until  a  new  and 
heavier  dike  was  placed  above  it,  as  shown  on  Sheet  ^^A." 

Under  the  influence  of  this  new  dike,  which  will  be  known  hereafter 
»  New  Dike  No.  3,  the  current  is  now  so  deflected  as  not  to  strike  the 
bank,  after  leaving  the  end  of  the  dike,  for  more  than  treble  the  dis- 
tance that  was  protected  by  Dike  2,  when  it  was  erected  for  a  similar 
pnrpose,  in  1884  and  1885.  This  shows  the  progress  that  has  been 
made.  The  river  has  assumed  a  flatter  curve  and  everything  favors 
the  ultimate  success^of  the  plan.  The  chances  of  the  cut-off  above  the 
town  taking  place  are  much  less  than  before.  The  balance  of  the  con- 
tingent is  held  to  watch  all  these  conditions,  and  it  is  recommended 
tbat  at  least  $8,000  more  be  made  available  as  a  contingent  fund.  The 
salvation  of  the  harbor  is  practically  secured,  and  when  the  very  grave 
nature  of  the  situation  in  1884  is  considered,  the  results  so  far  are  most 
gratifying  and  so  great  that  the  outlay  so  far  is  insignificant.  It  only 
'^niies  a  contingent  fund,  to  use  in  aiding  the  river,  when  necessary, 
to  do  its  own  work,  until  it  is  moved  so  far  from  the  town  as  to  no  longer 
endanger  its  harbor  or  itself. 

.^here  the  worst  caving  was  taking  place  in  1884  there  is  a  bar  with 
Allows  upon  it  over  20  feet  high.  The  river  channel  of  1884,  above  the 
town,  nnder  the  influence  of  Dike  No.  1,  is  now  occupied  by  a  bar  some 
^^  or  12  feet  above  low  water  and  many  acres  in  extent,  rapidly  growing 
^V  to  young  cottonwood.  This  represents  a  fill  in  some  instances  of 
upwards  of  80  teet  of  sand.  The  new  enterprises,  started  upon  the 
^Dfidence  given  by  the  works,  have  capital  rising  into  the  millions. 

At  Fort  Smith,  Ark.,  $26.88  was  expended  during  the  fiscal  year  end- 
1^  June  30, 1889,  in  watching  the  effects  of  the  dike.  The  year  has 
^^  prolific  in  rises  and  the  dike  has  accomplished  its  pnrpose  very 
^Qceessfully  indeed,  having  deepened  the  channel  in  front  of  the  town 
Y  ^te  required  depth.  It  has  suffered  severely  from  adverse  attacks, 
p^  to  changes  in  direction  of  current  in  the  upper,  unimproved  river, 
out  its  work  is  done.  There  are  two  breaches  of  about  40  feet  each 
tbroQg])  it,  and  the  balance,  $233.66,  has  been  held  to  see  if  they  would 
ll^uire  closing  to  make  the  work  successful.  This  will  no  longer  be 
P^W;  one  breach  has  been  practically  closed  by  the  drift  and  the  other 
**of  no  moment,  now  the  work  is  done. 

^resent  projects  for  the  improvement  of  the  reach  above  will  render 
the  entu^  dike  of  no  further  use  in  future,  only  as  a  supplementary 
^ork  to  those  above.    The  citizens  of  Fort  Smith  are  justly  gratified 
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with  the  outcome  of  the  works,  and  many  encomiams  have  been  re- 
ceived touching  the  matter. 

At  Dardanelle,  Ark.,  $2,944.62  were  expended  in  erecting  200  addi- 
tional feet  of  dike.  The  balance,  $848.43,  held  as  a  contingent.  So  far 
the  results  obtained  have  been  in  every  way  satisfactory.  The  town 
banks  being  soft,  it  has  been  necessary  to  proceed  cautiously  with  the 
erection  of  the  works,  so  as  not  to  turn  the  current  with  too  much  force 
against  them. 

The  maximum  effects  of  the  works  will  not  be  produced  until  the  bar 
has  formed  behind  them,  or,  say,  about  September,  1890.  Up  to  date 
the  bar  it  is  proposed  to  remove  has  been  very  much  reduced  in  size, 
and  the  reduction  appears  to  be  at  about  the  proper  rate,  a  little  too 
fast,  possibly,  judging  from  present  appearance,  to  give  about  the  cor- 
rect result  in  September,  1890. 

It  has  been  deemed  wiser  not  to  extend  the  works  any  farther,  but 
hold  the  balance,  as  stated,  until  time  develops  the  exact  situation. 

When  it  is  remembered  that  it  sometimes  takes  two  or  three  years 
for  one  of  these  dikes  to  exert  its  maximum  influence,  it  will  appear 
how  necessary  it  is  to  proceed  slowly  with  the  construction  where  this 
can  be  done  without  increasing  the  exlpense.  To  the  uninitiated,  who 
expected  this  bar  to  move  out  inside  of  twelve  months,  it  may  be  well 
to  add  that  had  the  works  been  so  erected  as  to  have  accomplished 
that,  at  the  end  of  three  years,  when  this  maximum  effect  would  have 
been  reached,  tbe  town  front  would  have  been  largely  eroded. 

At  Van  Buren,  Ark.,  $3,432.47  have  been  expended  during  the  fiscal 
year  ending  June  30, 1889,  in  erecting  a  permeable  spur-dike  opposite 
the  town,  and  a  little  above  it,  for  the  purpose  of  deepening  the  channel 
next  to  the  wharf.  This  dike  was  finished  in  the  early  part  of  Jane, 
1889,  so  it  is  too  soon  to  expect  any  results.  The  word  ^^  finished^  above 
refers  to  so  much  of  it  as  seems  desirable  to  build  at  this  time. 

As  the  draw-bridge  lies  between  the  dike  and  the  ^harf,  it  is  neces- 
sary to  use  care  not  to  erect  so  much  of  the  dike  as  to  throw  the  chan- 
nel out  of  the  draw.  Hence,  a  small  sum  has  been  reserved  to  watch 
results,  and  extend  the  dike,  if  necessary. 

What  precedes  may  be  regarded  as  work  at  special  fixed  points. 
As  to  the  general  work  over  the  entire  river  as  set  forth  in  the  acts, 
$23,513.95  have  been  expended  during  the  fiscal  year  ending  June  30, 
1889.  This  has  erected  one  dike  above  the  Baring  Cross  Bridge  at 
Little  Bock  and  repaired  another;  and  erected  two  dikes  below  the 
Little  Bock  and  Fort  Smith  Bailway  Bridge  at  Little  Bock,  and  acca- 
mulated  material  and  prepared  plant. 

Much  difficulty  was  experienced  in  getting  over  the  river  after  August 
11, 1888,  for  the  purpose  of  determining  just  where  the  small  sum  ap- 
propriated should  be  used  so  as  to  give  the  greatest  relief,  and  this 
greatly  delayed  the  preparation  of  the  projects.  However,  as  no  ap- 
propriation has  yet  been  made  for  the  fiscal  year  ending  June  30, 1890, 
this  is  an  advantage  rather  than  otherwise,  for  there  will  be  greater 
number  of  skilled  workmen  available,  as  work  has  to  be  suspended 
elsewhere  in  the  district. 

Everything  is  in  readiness  to  vigorously  push  the  work  early  in  the 
next  fiscal  year. 

The  results  from  this  general  work  have  all  been  most  satisfactory 
wherever  the  dikes  have  been  erected  a  sufficient  length  of  time  to  do 
the  work  expected  of  them. 

The  work  at  Eagle  Bend  and  at  White  Bluff,  done  in  the  fiscal  year 
ending  June  30, 1888,  has,  of  course,  had  time  to  demonstrate  its  utility^ 
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and  is  in  every  way  successfal.  Tbe  requisite  depth  of  2^  feet  to  3  feet 
at  extreme  low  water  iias  been  maintaiued,  no  bar  has  formed  below, 
and  no  caving  of  the  banks  opposite  the  dikes  has  taken  place.  Navi- 
gators of  the  river  are  loud  in  praise  of  the  work  and  very  enthusiastic 
over  it.  The  work  of  the  years  1888  and  1889  above  the  Baring  Omss 
Bridge  is  probably  the  most  striking  in  its  success.  Before  any  work 
was  done  the  current  had  left  the  draw-span,  which  is  next  the  south 
abutment,  and  was  eroding  the  bank  just  below  the  north  abutment, 
forming  a  bar  very  rapidly  in  the  draw.  So  successful  have  the  dikes 
been  that  there  is  now  a  bar  some  10  feet  above  low  water  from  the 
north  abntment  to  the  first  pier,  and  the  current  already  passes  through 
the  north  half  of  the  draw-span  and  will,  when  the  dikes  produce  their 
maximum  effect,  it  is  believed,  return  to  its  normal  condition  when  the 
bridge  was  erected. 

The  blue  4ines,  Sheet  1,  map  of  the  Arkansas  River,  Little  Bock  to 
moath,  shows  the  position  of  the  dikes.  The  dikes  below  the  Little  Bock 
and  Fort  Smith  Railway  Bridge,  erected  in  the  year  ending  Jpne  30, 
1888,  rendered  good  service.  Those  intended  to  act  in  conjunction  with 
them,  erected  in  the  year  ending  June  30, 1889,  have  not  had  time  to  de- 
velop their  usefolness.  By  December  1,  they  will  have  had  time  to  have 
had  some  influence,  and  as  they  are  upon  one  of  the  worst  places 
upon  the  river,  a  special  report  could  be  prepared  which  might  be  of 
practical  value  as  demonstrating  the  effects  of  construction  works  of 
this  kind  under  a  severe  test.  It  was  my  intention  to  submit  tracings 
with  soundings  (taken  at  the  various  points  where  the  improvements 
have  been  made)  during  the  last  few  days  of  June,  1889,  but  the  river 
has  kept  up  so  that  the  actual  depth  at  low  water,  which  must  be  had, 
Govld  not  be  obtained. 

It  will  be  borne  in  mind  that  under  this  plan  the  river  opposite  the 
dikes  may  shoal  up  during  high  water,  just  as  it  did  before  the  dike 
was  erected,  the  dike  being  low,  but  when  the  river  falls  i  n  a  natural  state 
it  may  define  a  channel  and  may  not.  In  its  improved  state  the  low 
dike  obliges  it  to  go  to  the  other  side  and  define  its  channel.  Clearly 
then,  to  demonstrate  the  depth  of  water  obtained,  no  reduced  sound- 
ings will  do,  but  of  necessity  one  must  take  the  actual  depth  at  low 
water,  when  the  river,  under  the  influence  of  the  dike,  has  defined  its 
channel.  Since  December.  1888,  no  time  has  occurred  when  such  sound- 
ings could  be  taken.  If  these  are  required,  they  may  be  had  in  Sep- 
tember and  October,  or  November,  but  probably  not  with  certainty 
earlier  than  that. 

There  have  been  a  few  days  during  this  time  when  tbe  water  has 
stood  at  5  feet  on  the  gauge,  or  less,  and  it  has  been  at  times  like  these 
that  the  navigators  have  observed  the  increased  depth  due  to  the  works, 
which  was  so  satisfactory  that  they  volunteered  the  information  as  to 
the  flEKSts  out  of  pure  enthusiasm  over  present  and  prospective  results. 
Considerable  study  and  management  is  required  to  enter  upon  a  work 
which  should  have  had  $450,000  for  the  first  year,  with  only  $150,000. 
A  certain  amount  of  plant  is  indispensable  if  economical  work  is  to  be 
done ;  and  yet,  if  it  were  all  to  be  built  with  this  small  appropriation, 
it  would  leave  very  little  money  for  actual  construction  work.  The 
Pine  Bluff,  Fort  Smith,  and  Dardanelle  plant  has  been  utilized^  and  a 
small  additional  equipment  will  be  added.  If  prompt,  economical  re- 
sults are  expected,  at  least  $450,000  should  be  made  available  under 
this  head  for  the  fiscal  year  ending  June  30, 1891,  and  it  will  require, 
according  to  the  present  plan,  $3,651,479  to  complete  the  improvement. 

I  would  respectfully  invite  atteution  to  the  wonderful  development 
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of  this  State,  and  the  natural  tendency  of  all  this  to  make  Little  Rock 
a  great  commercial  center. 

All  the  statistics  connected  with  my  reports  bear  npon  this  more  or 
less'.  As  one  reach  of  river  under  consideration  has  Little  Bock  at  its 
heady  the  great  importance  of  these  works  becomes  more  apparent. 

A  careful  study  of  statistics  for  four  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States^ 
and  public  improvements  will  return  manifold  their  cost  in  material 
benefit  to  the  entire  State. 

OOHHEBOE. 

For  commerce  see  report  upon  ^<  Removing  Obstructions  in  Arkansas 
Biver,  Arkansas." 

Money  statement. 

July  1, 1888,  amonnt  available $10,009.54 

Amount  appropriated  by  act  of  Aagnst  11,  18B8 150, 000. 00 

160, 009. 54 
Jaly  1, 1889|  amonnt  ezpeuded  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  Jul^  1,  lc$88 |35,935.13 

July  1, 1889,  outstanding  liabilities 1,778.59 

37, 713. 72 

July  1, 1889,  balance  available 122,*i95.82 

{Amount  (estimated)  required  for  completion  of  existing  project 3,651,479. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 450,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1666  and  1867. 


EXPENSE  ACCOUNT— IMPROVING  ARKANSAS  KIVKR,  ARKANSAS,  DURING  FISCAL  TEAR 

ENDING  JUNE  30,   1889. 

Pay-roll,  labor,  etc $18,599.41 

Fuel 802.12 

Transportation 92.61 

Rent 160.00 

Telegraph  service 18.99 

Stationery 101.91 

filteam-boat  and  two  barges '. 3,000.00 

Pile-driver 1,100.00 

Skiff 23.00 

Traveling  expenses 385. 83 

General  supplies 9,307.68 

Subsistence  stores 2,345.38 

Total 35,935.13 


xs. 

IMPEOVEMENT  OP  PETIT  JEAN  RIVEB,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  by  siaags^  logs,  drift- 
piles,  overhanging  trees,  and  ahoals. 

The  original  project  for  improvement  contemplated  rendering  it  nav- 
igable daring  high  and  medium  stages  of  water  as  high  as  DanvUle^ 
Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags,  logs, 
and  drift.  The  fall  in  the  river  is  so  great  that  nothing  could  be  done 
to  improve  the  shoals.    The  first  appropriation  ever  made  for  the  river 
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tras  that'of  the  act  approved  August  5, 18S6,  amounting  to  $3,500,  one- 
balf  the  estimate,  $7,000.  This  amount  was  expended  prior  to  Jane 
30y  1888,  in  completing  the  work  of  improvement  to  Kocky  Crossing, 
or  about  half  the  distance.  The  act,  which  became  a  law  August 
11,  1888,  appropriated  $2,500,  and  provides  for  continuing  the  Improve- 
ment below  the  iron  bridge  at  Rocky  Grossing.  It  will  be  seen  that 
this  is  a  departure  from  the  original  project,  and  contemplates  entering 
upon  an  improvement  of  a  semi-permanent  character.  This  reach  of 
river  was  accordingly  visited  in  person  and  a  new  project  prepared  and 
duly  approved.  This  project  provides  that  $2,500  be  expended  below 
Kocky  Crossing  in  removing  timber  from  the  low-water  channel,  and 
in  removing  a  small  portion  of  the  ledges  at  Slaty  Crossing  and  Bob- 
inson's  Bidge,  so  as  to  prolong  the  season  of  navigation.  The  best 
season  for  conducting  this  work  begins  about  the  middle  of  August  or 
the  Ist  of  September.  The  date  at  which  the  act  became  a  law  pre- 
claded  the  possibility  of  making  the  examination,  preparing  the  project 
and  commencing  the  work  during  the  fiscal  year,  ending  June  30, 1889, 
as  high  water  would  have  interrupted  the  work  before  it  would  have 
been  completed,  rendering  suspension  of  work  necessary,  thereby  add- 
ing materially  to  the  expense  of  transporting  men  and  material  to  the 
works  on  two  different  occasions,  when  one  would  answer  as  well.  For 
these  reasons  no  work  except  that  which  was  necessary  to  make  the 
examination  has  ]3een  done  during  the  fiscal  year  ending  June  30, 1889. 
liHte  in  August  or  early  in  September  the  work  will  be  l^gun  in  accord- 
ance with  the  approved  project.  It  is  scarcely  necessary  to  prolong 
thi8  report  to  state  the  advantages  to  be  derived  from  the  improvement, 
since  these  are  set  forth  at  length  in  the  remarks  in  reference  to  com- 
merce. It  is  my  duty  as  Engineer  officer  in  charge  to  renew  the  recom- 
mendations of  improving  the  river  from  Rocky  Crossing  to  Danville, 
according  to  the  original  project.  Three  thousand  five  hundred  dollars 
will  be  required  for  this  purpose;  in  this  connection  attention  is  re- 
spectfully invited  to  my  reports  of  the  last  two  years.  The  entire  river 
to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and  the 
bridge  at  Bocky  Crossing,  which  now  obstructs  its  free  and  safe  navi- 
gation, should  be  made  to  comply  with  the  law  at  as  early  a  date  as  pos- 
sible. 

GOMMBBOE. 

When  works  oi  improvement  began,  a  boat  made  two  or  three  trips  a 
year,  at  high-water  or  medium  stages,  and  brought  out  from  200  to  300 
bales  of  cotton.  With  the  improvement  completed,  freight  rates  would 
be  reduced  50  x)er  cent,  and  distance  in  hauling  by  wagons  reduced  26 
miles.  There  being  no  competing  routes  of  transportation,  except 
wagons,  no  comparison  of  rates  can  be  made.  The  completion  of  the 
works  as  originally  recommended  would  increase  the  commerce  ten-fold, 
and  it  is  estimated  by  one  writer  that  from  6,(MK>  to  6,000  bales  of  cotton 
would  be  moved  by  river.  Another  writer  estimates  the  increase  at  from 
50  to  100  per  cent.  The  community  generally  would  receive  many 
benefits.  One  writer  estimates  that  products  could  be  marketed  at 
one-half  present  cost;  another  states  as  an  incidental  benefit,  that  the 
freeing  of  the  river  of  obstructions  will  reduce  the  overflow,  thereby 
increasing  the  areas  under  cultivation  and  improving  the  general  health 
of  the  section.  To  all  this  may  be  added  the  fact  that  this  stream  is 
the  only  outlet  to  the  Petit  Jean  Valley.  This  valley  is  very  rich.  The 
town  of  Danville,  in  this  valley,  receives  over  1,000  tons  of  freight 
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annually,  by  wagons.  Timber  is  plentiful  and  in  great  yariety.  The 
great  draw -back  to  this  section  is  its  want  of  cheap  transportation. 
The  opening  of  the  Petit  Jean  to  navigation  for  5  or  6'  months  would 
be  of  untold  value  to  the  entire  valley. 

The  limits  of  a  report  of  this  kind  forbids  entering  into  details,  but 
it  may  be  stated,  in  a  general  way,  that  the  total  required  to  complete 
the  work  is  insigiiificant  compared  with  the  results  to  be  gained. 

Money  statement. 

Amonnt  appropriated  by  aotof  An^st  11,  1888 |2»&00.00 

July  1,  ll^JHtf,  amouDt  expended  dunog  fiscal  year,  exolnsive  of  liabilities 
oiiUtaiiding  July  1,  1888 49.48 

Jtily  1,  1889,  balance  available 2,450.53 


< 


'Amonnt  (estimated)  required  for  completion  of  existing  project 3, 500. 00 

Amount  thatcan  beprontably  expended  in  fiscal  year  ending  Jnne*J0,1891      3,500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


BXPKNSS  ACCOUMT:  IMPROVmO  PKTIT  JKAK  RIVRR,  ARKANSAS,  DURINO  VtSOAL  TBAR 

KKDING  JUNE  30.  1889. 

General  supplies f21.20 

Fuel 11.00 

Traveling  expenses 17.28 

Total 49.48 


X  6. 

IMPROYEBfENT  OF  FOURCHE  RIYEB,  ARKANSAS. 

The  improvement  of  this  stream  was  begun  in  1879,  under  the  act 
approved  March  3, 1879.  Prior  to  any  improvement  its  channel  was 
choked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
banks.    Several  bad  shoals  also  impeded  navigation. 

ITp  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions  through  the  shoals,  and  now  and  then 
a  snag  that  has  washed  in  since  work  was  suspended,  in  December, 
1882,  still  offers  serious  obstacles  to  navigation  at  medium  stages  of 
water. 

By  act  approved  August  6, 1886,  $5,000  were  appropriated  for  re- 
moving rock  shoals  situated  about  4  miles  below  Perry  ville.  At  the 
close  of  the  fiscal  year  ending  June  30, 188S,  this  sum  had  been  ex- 
pended, completing  a  channel  about  500  yards  long,  30  feet  wide,  and 
2  feet  deep  at  low  water  through  this  shoal. 

For  the  pa«t  two  years  recommendations  have  been  made  with  refer- 
ence to  the  improvement  of  certain  shoals  below  this  one,  and  for  snag- 
ging operations. 

As  no  appropriation  was  made  by  the  act  which  became  a  law  August 
31, 1888,  no  work  was  done  during  the  f^cal  year  ending  June  30, 1889, 
and  there  only  remains  to  renew  the  recommendations  of  these  two 
jeare. 
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The  commerce  npon  this  river  is  increasing,  and'  the  expenditure 
Tecomtaendedy  t.  e.,  $7,650,  is  fnlly  warranted.  The  valley  of  this  river 
i8  so  fertile  that  several  railroad  companies  are  considering  the  propriety 
of  entering  it. 

GOMMEBOB. 

« 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following,  which  appeared  in  the  Annual  Beport  of 
the  Chief  of  Engineers,  1879,  page  971 : 

The  valley  of  the  Fourclie  Le  Fevre  is  one  of  the  moat  extenaive  in  the  State. 
Large  qnantitiee  of  lumber  and  cotton  are  bronght  oat  amiaally,  beeidea  grain»  fura, 
tallow,  and  beeawax.  There  are  also  mineaof  lead,  iron,  and  other  metals  in  the 
Talley  which  can  be  profitably  worked  when  the  improvement  is  completed. 

As  to  effect  npon  ratea  of  insurance  and  freight,  no  data  to  work 
from.  The  incomplete  state  of  the  works  would  be  against  any  great 
change. 

As  to  effect  of  competing  routes  of  transportation^  there  are  no  com- 
pting  routes.  What  freight  the  steam-boats  do  not  succeed  in  reach- 
ing most  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  be  a  great  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent  that 
pew  impetus  would  be  given  to  the  settlement  of  the  country  and  largely 
increase  its  products. 

As  to  benefits  to  community  if  completed,  there  are  few  communities 
in  this  State  so  dependent  on  a  river  for  transportation  as  the  settlers 
of  this  valley.    Every  step  in  the  improvement  will  bring  direct  gains 
and  will  be  utilized  at  once.    With  such  Improvements  as  have  already 
been  made,  over  3,000  bales  of  cotton  are  brought  out  annually  and 
several  tons  of  freight  are  handled.    One  steam-boat*^  works  very  ener- 
getically upon  this  river,  and  takes  immediate  advant8fge  of  every  im- 
provement so  that  the  people  are  sure  of  immediate  relief  as  the  chan- 
nel is  improved. 

Money  statement 

{Amonnt  (estimated)  reqnired  for  oompletiou  of  existing  project |7, 660 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891.    7, 650 
Submitted  in  compliance  with  requirements  of  sections  2  o  f  riyer  and  har- 
bor acts  of  1866  and  1867. 


X  7. 

IMPROVEMENT  OF  WHTTE  RIVER.  ARKANSAS. 

Prior  to  improvement  this  river  was  mnch  choked  with  snapfs,  drift- 
piles,  and  logs  in  its  lower  portion,  and  from  Batesville  np  gravel>bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  navi- 
gation. The  originally  adopted  project  consisted  in  snagging  opera- 
tions, blasting  of  ledges  and  bowlders,  and  dam  building,  to  remove 
gravel-bars,  or  to  close  chutes  from  time  to  time,  as  appropriation 
warranted  and  commerce  required.  The  first  separate  appropriation 
for  this  river  was  made  by  act  approved  July  5, 1884.    At  the  time  it 

*  Jnst  before  mailing  this  report,  I  learu  a  new  steam- boat  is  being  bnilt  at  the 
bead  of  navigation,  at  Perry  ville. 


1656  REPOET  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

was  passed  the  river  ^as  in  excellent  navigable  condition  for  boats 
drawing  not  to  exceed  3  feet  of  water  from  Its  mouth  to  Newport,  Ark. 
From  Newport  to  Batesville  there  were  maoy  troublesome  snags,  and 
from  Batesville  to  Buffalo  Shoals  there  were  n  umerons  bad  shoals,  render- 
ing navigation  very  uncertain.  From  Buffalo  Shoals  to  Forsythe,  Mo., 
there  were  many  fine  reaches  of  river,  but  the  depth  of  water  on  Buf- 
falo Shoals  and  others  less  dangerous  prevented  any  navigation  at 
ordinary  stages  of  water.  This  river  has  been  united  so  often  with  the 
St.  Francis,  and  again,  once  with  the  Black  and  St.  Francis,  and  once 
with  the  Black  and  Little  lied,  that  it  is  impossible  to  give  exactly  how 
much  had  been  expended  ou  the  White  Kiver  to  June  30, 1884.  After 
a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Congress,  first 
session,  the  approximate  amount  is  set  down  as  not  under  $170^000  and 
not  over  $200,000.  This  estimate  should  be  given  a  weight,  8  in  a  scale 
of  10. 

The  project  for  expending  the  appropriations  made  by  acts  approved 
July  5, 1884,  and  August  5,  1886,  provide  for  the  removal  of  snags, 
bowlders,  and  other  obstructions  to  navigation,  building  wing-dams  to 
improve  shoals,  repairs  to  and  care  of  plant,  and  survey  of  the  river, 
as  provided  for  in  the  acts,  with  a  view  to  its  permanent  improvement 
from  Forsythe,  Mo.,  to  its  mouth.  Up  to  June  30, 1888,  $51,359.65  had 
been  expended.  This  completed  the  survey,  plotted  the  notes,  and 
published  the  maps,  effectively  improved  the  most  dangerous  shoals 
between  Buffalo  Shoals  and  Batesville,  removed  the  more  dangerous 
snags  from  Batesville  to  it  mouth,  and  left  a  small  balance  of  $1,652.35. 
It  was  not  deemed  advisable  to  attempt  any  further  temporary  work 
with  this  small  balance  until  the  action  of  Congress  should  be  known, 
as  it  could  be  used  more  effectively  with  the  appropriation  for  perma- 
nent improvement.  By  the  act  which  became  a  law  August  11,  1888, 
$25,000  was  appropriated. 

In  my  Annual  Report  for  1888  $58,000  was  specified  as  the  sum  that 
could  be  profitably  expended  upon  the  permanent  improvement  of  this 
river  during  the  fiscal  year  ending  June  30,  1890.  The  present  project 
is  in  accord  with  the  plans  and  estimates  submitted  in  that  report, 
modified  with  much  dif&culty  in  order  to  adapt  the  method  of  work  to 
the  small  size  of  the  appropriation,  and  provide  for  a  limited  amount  of 
snagging  operations,  and  provide  for  the  completion  of  the  work  on 
the  shoals  from  Buffalo  Shoals  to  Newport,  and  the  erection  of  as  many 
dikes  as  possible  upon  the  worst  shoals  between  Newport  and  the  mouth 
of  the  river,  and  (the  most  difiicult  element)  the  construction  of  the  nec- 
essary plant  to  carry  forward  the  work.  The  original  plan  and  estimate 
may  be  found  in  detail  on  page  1480  et  seq.^  Annual  Report  Chief  of  Engi- 
neers, 1888.  During  the  fiscal  year  ending  June  30, 1889,  $10,066.12 
were  expended  in  the  construction  and  equipment  of  six  barges,  a  float- 
ing pile-driver,  repairs  to  the  quarter-boat,  care  of  property,  and 
in  snagging  operations  between  Batesville  and  the  mouth.  The  only 
way  to  advantageously  expend  the  small  appropropriation  was  to  dis- 
pense with  steam-power  as  far  as  practicable  by  moving  the  quarter- 
boat  and  operating  barges  to  Buffalo  Shoals  (the  head  of  the  improve- 
ments contemplated  at  present)  at  a  medium  stage  of  water,  and  leav- 
ing them  there  nntil  the  low-water  season  arrives.  The  detailed  work 
on  the  shoals  from  there  to  Newport  can  be  carried  on  without  maintain- 
ing a  tow-boat. 

A  car  famine  during  the  cotton  season  caused  considerable  delay  in 
beginning  the  construction  of  the  barges,  so  that  by  the  time  they  were 
completed  it  was  necessary  to  move  the  operating  fleet  to  Buffalo  Shoals. 


APPENDIX  X— REPORT   OP  CAPTAIN  TABES.  1657 

The  oontinnons  low- water  season  does  not  set  in  nntil  about  July  1,  and 
closes  about  Kovember  1. 

It  will  be  seen  that  after  completing  the  plant  there  was  no  time 
during  the  fiscal  year  to  do  efifective  work.    The  snagging  operations 
were  the  most  thorough  the  river  has  ever  had,  but  could  not  bo 
complete  altogether,  due  to  the  early  commencement  of  the  high- 
water  season,  the  i)olicy  of  snagging  only  at  extreme  low  water  being 
strictly  adhered  to,  as  the  only  economical  and  advantageous  time 
to  do  this  work.    Everything  is  in  excellent  condition  for  beginning 
actual  operations  at  the  commencement  of  the  next  fiscal  year ;  that  is, 
so  far  as  the  size  of  tl\e  appropriation  warrants.    It  is  hoped,  in  the 
interests  of  navigation,  that  the  next  appropriation  for  carrying  out  the 
improvenient  of  this  river  will  be  at  least  the  full  $58,000  that  can  be 
profitably  expended  during  one  fiscal  year. 

Great  commercial  interests  due  to  inexhaustible  mineral  resources 
are  concentrated  upon  the  immediate  improvement  of  this  river.  The 
expense  in  accord  with  the  present  plan  is  inconsiderable,  and  the  im- 
proveioents,  when  completed,  will  be  of  a  very  permanent  character. 
Acti?e  preparations  are  being  made  to  utilize  its  waters  the  moment 
they  are  in  suitable  shape.  It  is  now  believed  that  one  more  $8,000  ap- 
propriation for  snagging  below  Batesviile  will,  if  expended  in  the  run- 
Bing  expenses  of  and  repairs  to  the  snag-boat  Henry  Sheldon — operating 
at  extreme  low  water — complete  all  the  snagging  operations  required, 
except  such  few  snags  as  may  be  removed  by  a  boat  equipped  as  a  snag- 
boat,  but  used  principally  for  towing  and  transportation  on  the  work  of 
permanent  improvement. 

Inviting  attention  to  the  plans  and  estimates  submitted  in  18S8,  it  is 
niy  dnty  to  state  that  the  most  economical  and  advantageous  method  of 
completing  this  work  would  be  to  make  all  the  balance  required  avail- 
able in  one  season,  as  this  would  save  all  expense  of  caring  for  plant 
and  repairing  the  same  during  the  interval  between  two  qr  more  appro- 
priations. 

OOMMEBOE. 

The  first  appropriations  having  beei^madein  1833,  the  records  of  this 
office  do  not  show  what  was  the  amount  of  commerce  prior  to  any  at- 
^pt8  at  improvement. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  page  627, 
Colonel  Snter,  referring  to  the  upper  reaches  of  this  river,  says :  "The 
gantry  bordering  on  5iis  portion  of  White  Kiver  is  almost  entirely 
dependent  on  water  transportation,  which,  from  the  difficult  character 
of  the  navigation,  is  very  uncertain  and  costly,^'  and  even  one  year  later 
fie  speaks  of  much  of  the  commerce  being  carried  on  by  teams.  (Annual 
^Port,  Chief  of  Engineers,  1887,  page  601.) 

Theadvantages  tocommerceif  the  permanent  improvement  is  effected 
▼ill  be  greatest^of  that  to  any  other  river  in  the  State,  in  proportion  to 
the  cost. 

This  is  a  natural  highway  for  commerce  to  an  extensive  territory  and 
wuch  of  this  territory  has  as  yet  no  other  outlet  except  the  wagon.  In 
this  connection  see  Annual  Report,  Chief  of  Engineers,  1880,  page  1313, 
^nnal  lie^iort,  Chief  of  Engineers,  1884,  page  1401,  also  Annual  Re- 
port, Chief  of  Engineers,  1885,  pages  1589  and  1591.  Here  will  be  found 
a  steady  increase  in  commerce,  keeping  pace  with  the  improvements, 
▼hich  speaks  for  itself  and  calls  for  no  comment. 

As  to  beneftts  to  community,  it  may  be  said  that  a  community  that 
irili  follow  up  the  work  already  done  as  this  one  has,  can  but  be  greatly 
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benefited.  Every  improvement  made  is  promptly  taken  advantage  ofl 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  npon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison. 

Anyone  taking  the  tronble  to  read  the  Annual  Beports  of  the  Chief 
of  Engineers  for  the  past  twelve  years  will  be  strnck  with  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  significant  fact  in  itself. 

The  following  letter  speaks  for  itself: 

Tellvillb,  Ark.,  Jpril  23, 1889. 

Sir  :  Tonr  favor  of  April  18  is  before  me ;  in  reply  I  will  say  that  I  believe /ul/jr 
that  transportation  has  increased  within  the  past  nine  months  on  this  portion  of  the 
White  Biver,  viz,  from  Calico  Sock,  say  to  **  Oakland,"  this  county,  fully  100  per 
cent,  by  steam  power ;  of  conrse  there  have  been  many  barge  loads  of  mineral  taken 
ont  from  Lower  Buffalo  striking  the  White  River  below  Buffalo  Shoals,  which  I  do 
not  consider  in  computing  the  increase,  but  nearly  all  the  eotton  raised  in  Baxter, 
Marion,  a  portion  of  Boono,  Taney  County,  Mo.,  as  weU  as  boat  load  after  boat  load 
of  merchandise  has  been  taken  ont  and  brought  np  by  means  of  the  river,  which  has 
been  of  great  benefit  to  us  during  the  past  year,  and  if  assistance  could  be  given 
at  Buffalo  Shoals,  and  from  there  np  as  far  as  Elbow  Shoal,  it  wonld  be  of  s/reat  fren- 
efit  to  this  seotion  of  country,  for  trantpartaUon  is  what  we  need. 
Very  respectfully,  yours, 

D.  H.  N.  DODD. 

Capt.  H.  S.  Tabbr, 

Corps  of  Engineertf  U.  8,  A, 

Money  statement 

July  1,1688,  amonnt  available $1,668.35 

Amount  appropriated  by  act  of  August  11,  1888 ^ 25,000.00 

26,662.35 
July  1, 1889,  amount  expended  dnring  fiscal  year,  exolnslve  of 

liabUities  outstanding  July  1, 1888 $10,066.12 

July  1, 1889,  outstanding  liabilities 32a33 

10,394.45 

July  1, 1889,  balanoe  available 16,257.90 

(Amount  (estimated^  required  for  completion  of  existing  project 83, 815. 00 

Amount  (estimated)  reauired  for  snagging  annually 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  91, 815. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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ENDINQ  JUNK  30,  1889. 

Pay-roll,  labor,  etc $4,996.66 

Subsistence  supplies , 513.16 

General  supplies i 2,756.66 

Transportation 27,35 

Photolithographic  maps 280.75 

Rent  of  oflace 80.00 

Traveling  expenses 169.98 

Fuel 139.20 

Telegraph  service 4.62 

Stationery 50.84 

Skiffs 47.00 

Hoisting  engine  and  boiler 1,000.00 

Total .' 10,066.12 
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X  8. 

IMPROVEMENT  OP  CACHE  RIVER,  ARKANSAS. 

The  appropriation  available  is  the  first  ever  made  for  this  reach  of 
river.  Prior  to  the  work  done  in  the  fiscal  year  ending  Jane  30,  1889, 
it8  channel  was  chok^  with  logs  and  snags,  overhanging  trees  inter- 
fered with  smoke-stacks,  and  several  shoals  interfered  with  low-water 
navigation. 

The  present  project  proposes  the  removal  of  the  logs,  snags,  and 
overhanging  trees  from  the  town  of  Riverside,  Ark.,  to  the  month  of  the 
river.  This  operation  will  incidentally  improve  the  shoals,  as  they  are 
caused  in  the  majority  of  cases  by  an  accnmulation  of  logs. 

Seven  thousand  dollars  was  the  amount  appropriated ;  $3,000  for  the 
ooDstniction  of  a  snag-boat,  and  $4,000  for  its  operating  expenses,  work- 
ing at  or  near  extreme  low  water,  the  boat  being  constrncted  of  light 
draught  for  this  purpose. 

Daring  the  fiscal  year  ending  June  30, 1889,  $3,970.06  were  expended 
bailding  the  snag-boat  Riverside^  equipping  the  same,  and  removing  67 
snags  and  logs,  14  drift  piles,  and  69  overhanging  trees  for  3  miles  of 
river,  beginning  at  Eiverside,  Ark.,  and  working  down.  The  winter 
season  being  exceptionally  good  for  out-of-door  work,  and  James  A. 
Marray,  overseer,  being  a  very  faithful  man  and  economical  worker, 
with  other  elements,  produced  a  boat,  the  duplicate,  practically,  of  the 
snccessfnl  boats  the  A.  B.  Johnson  and  the  Harry  Breckj  for  about  $800 
less  than  the  cost  of  either.  As  the  continuous  low-water  season  did 
not  set  in  an  til  the  middle  of  June,  only  a  beginning  could  bo  made  at 
removing  obstructions.  The  boat  is  well  adapted  to  its  work,  and  be- 
ing thoroughly  equipped,  and,  so  flEir,  everything  being  within  the  esti- 
mate, it  is  confidently  expected  that  the  work  required  at  present  will 
be  completed  within  the  present  appropriation.  With  the  commerce 
increasing  annually,  and  a  vast  amount  of  fertile  territory  unsettled,  it 
wonld  be  unwise  to  say  that  all  the  work  that  ever  will  be  required  has 
b^n  completed.  With  a  very  little  expense  for  a  few  short  dams,  with 
loci^g,  the  entire  reach  could  be  made  an  excellent  canal,  with  the  swamp 
Above  Riverside  the  feeder^  the  latter  needing  possibly  a  slight  amount 
of  artificial  work  to* increase  its  capacity. 

OOHMEBOE. 

It  is  not  easy  to  ascertain  the  amount  of  commerce  upon  this  river 
prior  to  the  making  of  this,  its  first,  appropriation.  Since  the  building 
of  Uie  railroad  the  many  obstructions  in  the  stream  have  caused  boats 
*»give  up  the  use  of  it,  and  it  is  hard  to  get  any  information  in  regard 
to  it  It  could  not  have  been  large,  for  the  obstructions  are  so  numer- 
ons  as  to  preclude  much  use  of  it. 

As  to  the  effect  upon  insurance  and  freight  rates,  this  can  only  be 
known  by  actual  trial,  as  this  is  almost  a  hitherto  unknown  river  so  far 
^any  records  go. 

As  to  the  effect  upon  competing  routes  of  transportation,  there  are 
probably  very  few  sections  in  which  an  open  river  would  afford  relief  to 
a  burdened  people  under  exorbitant  rates  made  by  a  single  line  of  rail- 
road, as  this  one  will  do.  As  to  relative  cheapness,  there  of  course  can 
be  nr^  question  as  to  water  vs.  rail  transportation. 

fieliable  parties  state  that  the  opening  of  the  river  will  cause  a 
marked  reduction  in  freight  rates. 
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As  to  prospective  advantages  to  commerce,  there  is  at  present  no 
computing  of  them.  The  timber  alone  warrants  the  present  outlay. 
The  country  is  very  fertile,  well  adapted  to  cotton,  corn,  fruit,  and 
grain,  easily  cultivated,  and  only  one-fourth  settled,  and  it  is  as  difficult 
to  predict  what  the  prospective  advantages  to  commerce  will  be  as  to 
have  taken  up,  fifty  or  seventy-five  years  ago,  and  predicted  the  com- 
merce upon  some  similar  streams  in  the  older  States,  where  thousands 
and  even  millions  of  dollars  of  freight  are  now  transported  annually. 
The  river  is  really  almost  a  natural  canal,  and  it  is  believed  that  lifcy 
years  from  now  t^ill  see  it  provided  with  a  few  locks  and  so  used  as 
stated  in  body  of  report. 

Money  statement 

Amount  appropriated  by  act  of  Angnst  11,  1888 $7,000.00 

July  1,  18S9,  Ainoant  expended  during;  fiscal  year,  exclnsire  of 

liabilities  outetanding  July  1,  188rf f3,970.0G 

July  1,  1889,  outstanding  liabilities 408.64 

4,378.70 

Julyl,  1889,  balance  available 2,021.30 


EXPRNSE    ACCOUNT    IMPROVING    CACHE    RIVER,    ARKANSAS,    DURINO    FISCAL    TEAJR 

^  ENDING  JUNE  30,   1889. 

Pay-roll,  labor,  etc $1,756.78 

General  supplies 1,655.82 

Transportation 119.66 

Traveling  expenses , 86.60 

Fuel 2.00 

Stationery 29.90 

Telegraph  service 2.31 

Subsistence  supplies 317.00 

Total e 3,970.06 


X  g. 

IMPROVEMENT  OF  BLACK  RIVER.  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  apon  this  river,  its  channel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation,  at  low  water,  by 
any  but  very  light-draught  boats.  Its  banks  caved  but  little,  and  ex- 
cept at  the  shoals,  it  was  characterized  by  greater  depth  of  water  than 
18  found  in  streams  generally  in  its  vicinity,  due  to  its  being  narrow  and 
its  banks  firm.  The  original  plan  for  its  improvement  contemplated 
the  removal  of  the  obstructions  and  the  improvement  of  the  shoals,  the 
latter  by  wing-dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  con- 
fine the  water  to  the  main  channel.  Up  to  June  30, 1886,  $50,242.40 
had  been  expended  in  carrying  out  the  above  plan.  The  river,  as  a 
whole,  gives  evidence  of  persistent  effort  along  the  general  line, 
though  too  desultory,  owing  to  the  small  amounts  appropriated,  and 
the  irregular  intervals  at  which  these  appropriations  were  made.  By 
the  act  which  became  a  law  August  11, 1888,  $5,000  were  appropriated. 
My  last  report  sets  forth  the  reasons  why  $23,000  was  the  least  that 
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shoald  be   made  available.    During  the  fiscal  year  endiDg  Jaue30y 
1889,  $2,121.19  were  expended  in  an  endeavor  to  connect  the  work  of 
previous  seasons  in  the  lower  river  with  some  detached  work  near  Pop- 
lar Blaff,  in  the  upper  river.    The  season  of  high  water  was  so  near  at 
hand  before  operations  could  be  begun,  that  but  little  could  be  accom- 
plished during  this  fiscal  year,  as  it  will  be  apparent  to  a  casual  ob- 
server tbat-,  with  so  little  money,  the  boat  should  be  operated  at  low- 
water  sta^e  only.    The  small  balance  will  be  exi^euded  in  accordance 
with  the  original  plan  early  in  the  next  fiscal  year.    It  is  hoped  that 
this,  in  coDJunction  with  the  appropriation  for  ^'  improving  Black  Biver, 
Missouri, "  will  consummate  the  long  looked-for  general  opening  of  the 
ri?er  to  Poplar  Bluff,  Mo.    It  will^  however,  only  remove  the  over- 
hanging  trees  and  worst  obstructions.    As  such  it  will  be  a  triumph 
of  persistent  effort.    The  appended  statements  in  regard  to  commerce, 
with  the  facts  reiterated  so  often  in  former  reports  in  reference  to  depth 
of  water  aud  permanent  banks,  seem  to  call  very  loudly  for  the  re- 
newal of  the  recommendation  made  last  year.     This  was   $23,000. 
Deduct  $5,000  appropriated,  and  we  have  $18,000,  and  then,  as  another 
year  has  passed  without  any  appropriation,  the  annual  appropriation 
of  $8,000,  which  I  have  recommended  in  several  reporto,  must  be  added, 
making  a  total  of  $26,000  that  tSLU  be  profitably  expended  betweeu 
the  mouth  of  the  river  and  Poplar  Bluff,  Mo.,  during  the  fiscal  year 
ending  June  30, 1891.    It  should  be  noted  that  the  $8,000  required  an- 
nually is  principally  rendered  necessary  by  the  existence  of  the  un- 
improved reach  referred  to,  which  acts  as  a  great  feeder  of  snags  that 
lodge  in  the  improved  river  below.    Evidently  sound  policy  says,  at- 
tend to  the  unimproved  river  at  once  and  save  expense  in  maintaining 
the  improved  section. 

COMMERCE. 

The  amount  of  commerce  wheu  work  of  improvement  began  may  be 
inferred  from  the  following  statement,  taken  from  Annual  Import  Ghief 
of  Engineers,  1880,  page  1326 : 

From  the  Upper  Black  great  quantities  of  staves  are  taken,  and  from  the  Lower 
Blac^  it  is  estimated  tbac  from  10,000  to  12, 000  bales  of  cotton  are  shipped  to  Mem- 
phis and  other  markets,  and  other  shipments  (amount  not  known)  go  oyer  the  Bt. 
Lonis  and  Iron  Mountain  Railroad  to  St.  Louis. 

As  to  effect  ux)on  rates  of  insurance  and  freight,  insurance  companies 
have  not  acted  upon  the  matter.  It  is  expected  the  rates  will  be  re- 
duced. The  work  is  just  beginning  to  tell  upon  the  freight  and  it  is  too 
soon  to  state  definitely  as  to  rates.  One  man  representing  a  large  stave 
factory  at  Poplar  Bluff  estimates  that  rates  would  be  reduced  one- 
half.  * 

As  to  effect  upon  rates  of  competing  routes  of  transportation,  this 
river  parallels  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad  for 
overlOOmiles.  Therecanbenoqaestionas  to  water  v.rail  transportation. 
Reliable  parties  state  that  the  effect  will  be  marked. 

As  to  prospective  advantages  to  commerce  if  completed,  freight  would 
be  increased  tenfold.  There  is  a  vast  tract  of  land  through  which 
Black  Eiver  runs,  the  products  of  which  must  be  transported  by  river. 
The  country  is  only  just  beginning  to  be  opened  up  and  is  susceptible, 
practically,  of  unlimited  developments.  It  is  difScult  to  estimate  the 
benefits  to  the  community  if  completed.  This  river  is  one  of  the  deep- 
est in  the  State.  As  a  natural  highway  it  surpasses  the  Arkansas 
River.  Its  banks  cave  but  little,  and  when  the  standing  timber  has  been 
cleared  off  so  that  snags  do  not  accumulate,  it  will  not  give  much 
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trouble  as  a  uavigable  stream.  It  is  destined  to  become  in  the  near 
future  a  part  of  a  great  parallel  transportation  line  to  New  Orleans, 
competing  with  the  Missouri  Pacific  system  of  railroads  for  the  traffic  of 
an  immense  territory. 

The  confines  of  such  a  report  as  this  are  too  limited  to  do  justice  to 
this  river.  Were  they  more  extended  I  donbt  if  it  were  possible  to  fore- 
cast the  great  benefits  that  will  •flow  from  its  maiutenaace  as  a  naviga- 
ble stream.  The  gentleman  referred  to  above,  writing  npon  this  point, 
says : 

There  is  uo  donbt  as  to  the  possibilities  of  the  land  between  Poplar  Bluff  and  tlie 
Arkansas  line.  The  country  is  beins  settled  up  very  fast,  and  tne  sooner  we  get 
nin^k  River  in  a  condition  to  carry  the  products  the  sooner  the  territory  will  be  popu- 
lated. Th'^  timber  is  good  and  the  soil  very  rich.  Most  of  the  timber  tnat  now  stands 
is  of  a  quality  that  must  be  carried  in  barges  or  on  steam-boats,  as  it  will  nofc  float  to 
advantage.  The  proner  development  of  the  river  means  the  location  of  saw-mills 
along  the  line  with  whicli  to  work  the  timber  up.  This  would  be  followed  by  settlers 
to  work  the  soil,  which  is  very  rich. 

Money  statement 

Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

July  1,  1889,  amount  expended  during  fiscal  .year,  exclusive  of  liabilities 
outstanding  July  1,  1888 2,121.19 

July  1, 1889,  balance  available 2,87a81 


'Amount  (estimated)  required  for  completion  ofexi  sting  project,  annually.      8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1^1    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT    IMPROVING  BLACK  RIVER,    ARKANSAS    AND    MISSOURI,    DURING 

FISCAL  YEAR  ENDING   JUNE  30,   1889. 

Pay-roll,  labor,  ete $1,500.67 

Subsistence  supplies 249.25 

General  supplies.. 86. 13 

Transportation 2.91 

Rent  of  office 40.00 

Fuel 212.75 

Traveling  expenses 6.30 

Stationery 23.18 

Total 2,121.19 


X  ZO. 

IMPROVEMENT  OF  BLACK  RIYER,  MISSOURI. 

The  first  improvements  attempted  upon  this  reach  of  river  were 
made  in  the  yi  ars  1881  and  1882.  Prior  to  this  work  its  channel  was 
choked  with  logs  and  snags  and  obstructed  by  overhanging  trees,  and 
in  many  ])laces  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  light-draught  boats.  Its  banks  caved  but  little,  and  ex- 
cept at  the  ishoals  is  characterized  by  greater  depth  of  water  than  is 
found  in  streams  generally  in  its  vicinity,  due  to  its  being  narrow  and 
its  banks  firm.    The  original  plan  for  its  improvement  contemplated 
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the  remoTal  of  the  obstractionB  and  the  improvement  of  the  shoals,  the 
latter  by  wiug-dams.  A  few  sloughs  were  to  be  closed  up,  so  as  to 
foufine  the  water  to  the  malu  channel,  dp  to  June  30, 1^8,  $6,000 
bad  been  expended,  which  had  opened  up  about  20  miles  of  river  fix>m 
Poplar  Bluff  towards  the  mouth.  Owing  to  the  difficulty  in  getting 
snitable  appliances  up  to  this  reach,  it  was  .carried  on  under  great  diffi- 
culties. 

Daring  the  fiscal  year  ending  June  30,  1889,  the  snag-boat  Henry 
Bhddan^  specially  constructed  for  work  on  this  river,  was  successfully 
poshed  Uirongh  to  Poplar  Bluff,  and  operated  from  there  down  the 
river,  rapidly  and  efiectively  clearing  the  same  of  obstructions.  Six 
thousand  five  hundred  and  sixty-two  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  River 
(a  chut^  of  the  Black  River),  removing  293  snags,  cutting  1,874  over- 
han^ng  trees,  deadening  17^90  trees,  and  removing  12  masses  of  drift- 
wood; carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low- water  snags,  and  making  a  good 
begiDuing  upon  the  overhanging  timber. 

To  economize  in  space,  everything  that  needs  to  be  said  in  regard  to 
fiitore  work  has  been  placed  under  the  general  heading,  **  Improving 
Black  Biver,  Arkansas  and  Missouri,"  as  that  covers  the  same  ground. 
I  will,  however,  add  that  the  very  effective  work  that  has  been  done 
has  been  due  to  the  snag-boat  Henry  Sl^ldon.  built  expressly  for  tliis 
river.  This  boat  will  not  maintain  her  present  light  draught  more  than 
ciighteen  months  longer,  and  it  is  of  the  utmost  importance  in  the  in- 
terest of  economy  that  the  snagging  operations  be  completed  within 
that  time. 

COMMERCX. 

^  ^'IiDproTiDg  Black  River,  Arkamias  and  Missouri.'' 

Money  statement. 

Amoantappropriatedbyacfcof  August  11, 1888 |7,000  00 

Joly  I)  1889,  anioaut  expeiKlcMl  during  fiscal  year,  exclnsive  of 

liabJUties  outstanding  Joly  1,  1888 |6,562.30 

•^oiyl,  1889,  ontatandingliabiUties v38.  50 

6, 800. 80 


-^nly  1, 1889,  balance  available 199.20 


< 


AiooQnt  (estlniated)  required  for  completion  of  existing  project  annually      8, 000. 00 
^OQntthatoanbeprotitablyexpendodinfiscalyearendingJune^O,  1891    26,000.00 
oQbnittted  in  oompitance  with  requirements  of  sections  2  of  riyer  and 
Wbor  acts  of  1866  and  1867. 


'^^'^SK  ACOOmUT  IMPBOVINO  BLACK  RIYER,   MISSOURI,  DURINO  FISCAL  TEAR  END- 

l»Q  JUNE  30,   1889. 

f*y-roll,  Ubor,  etc $4, 444. 60 

SabBisteQcd  aappliea 866.40 

veseral  snpplies 929.08 

^naportation 14.41 

Ji^veliog  expensee 197.98 

Fnel 64.00 

Telegraph  sarrico 12.30 

Stationery 33.53 

Total...- \ 6,562.30 
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X  II. 
mPBOVEMENT  OF  ST.  FRANCiS  RIVER.  ARKANSAS. 

Earliest  appropriation  made  for  this  river  ander  any  head  was  made 
by  act  approved  March  2,  1833.  Suuimiug  up  alt  the  various  works  of 
improvement,  it  may  be  inferred  that  prior  to  1833  this  river  was  much 
choked  with  drift-piles,  lo^^s,  and  snags,  and  its  waters  spread  out 
through  a  great  variety  of  sloughs,  while  overhanging  trees  added  to 
the  difficulties  of  navigation.  In  the  originally  adopted  project  snag- 
ging operations  figured  largely,  and  attempts  have  been  made  to  close 
up  some  of  the  many  sloughs.  This  river  has  been  united  so  often  with 
the  White  Biver  and  also  with  the  Black  that  it  is  impossible  to  give 
exactly  how  much  had  been  expended  upon  the  St.  Francis  liiver  to 
June  30, 1884. 

6y  act  approved  July  5,  1884,  $12,000  was  appropriated  for  the  en- 
Uve  river;  $8,000  was  added  to  this  by  act  approved  August  5,  I88(>. 
A  light-draught  snag  boat,  equipped'  with  powerful  machinery,  was 
constructed  out  of  ihese  funds  and  a  large  number  of  dangerous  ob< 
structions  were  removed  up  to  June  30, 1888,  with  a  balance  on  hand  at 
that  date  of  $3.38. 

By  the  act  which  became  a  law  August  11,  1888,  $4,000  were  appro- 
priated for  the  continuance  of  the  improvement,  after  the  originally 
adopted  project.  During  the  fiscal  year  ending  June  30, 1869,  $  1,888.77 
were  expended  in  snagging  operations  between  the  towns  of  Kennett, 
Mo.,  and  St.  Francis,  Ark.  This  carried  the  boat  to  the  beginning  of 
the  work  under  the  head  of  ^^  Improving  the  St.  Francis  Eiver,  Mis- 
souri." As  the  boat  has  no  propelling  power,  she  was  at  once  trans- 
ferred to  the  work  on  this  other  reach  and  kept  engaged  there  during 
the  balance  of  the  fiscal  year  ending  June  30, 1889,  being  worked,  of 
course,  at  such  times  as  the  water  was  at  a  suitable  stage.  After  the  work 
on  the  upper  reach  is  completed  the  boat  will  be  moved  down  the  river 
and  the  balance  expended  in  accordance  with  the  originally  ailopted 
project,  removing  the  worst  obstructions  to  the  mouth  of  the  river,  thus 
carrying  out  in  a  general  way  the  policy  outlined  for  this  river,  which 
is  to  expend  about  $S,000  annually  until  it  is  thoroughly  opened  up. 

It  is  scarcely  proper  to  include  in  this  report  anything  that  is  a  reit- 
eration of  that  of  last  year,  yet,  as  the  appropriation  for  the  year  ending 
June  30, 1891,  will  be  largely  based  upon  this  report,  I  feel  it  my  duty 
to  invite  special  attention  to  the  report  of  1887,  as  it  contains  very  full 
information  on  all  points  connected  with  this  work  of  improvement. 

Dynamite  in  small  charges  of  one-half  pound  each  has  been  very  suc- 
cessfully used  upon  this  work  during  the  present  fiscal  year.  Where 
the  obstructions  are  not  over  18  inches  under  water  it  is  a  very  effective 
and  economical  agent.  The  method  of  use  was  to  bore  into  the  stumps 
or  logs  with  augers,  provided  with  long  shanks  for  the  purpose,  insert  a 
half  pound  charge  of  dynamite  and  explode  with  a  water  proof  fuse  and 
a  detonatiug  cap. 

The  more  study  I  have  given  the  stream  and  the  country,  the  more  in- 
teresting the  stndy  becomes  and  the  more  convincing  the  arguments  in 
favor  of  opening  up  the  river.  With  no  transportation  except  the 
wagon,  a  fertile  section,  rapidly  settling  up  between  Lester's  Landing 
and  St.  Francis,  would  at  once  pour  out  through  this  channel  its  pro- 
ducts, adding  many  times  the  sum  required  for  the  improvements  to  the 
material  prosperity  of  tbe  country.  W hatever  decision  may  be  rendered 
as  to  the  desirability  of  further  expenditure,  the  river  now  has  a  plaut 
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of  its  own,  pecaliarly  adapted  to  its  work,  and  can  be  oared  for  at  a 
very  small  outlay.  It  would  be  better  to  put  the  river  in  excellent 
shape  before  the  plant  deteriorates,  and  it  is  believed  that  after  a  few 
years  of  thorough  work  the  river  will  maintain  itself.  As  to  future  de- 
mands, the  development  of  the  country  can  alone  decide  what  these  will 
be.  It  may  be  that  dredging  the  sunk  lands,  to  bring  the  river  back  to 
its  own  channel,  ihay  be  warranted  in  years  to  come,  and  that  low-water 
navigation  may  be  demanded.  At  present  the  prospect  is  too  remote  to 
devote  lime  to  plans  and  estimates  for  these  improvements. 

The  recommendation  of  last  year  is  renewed,  and  as  one  year  has 
passed  without  the  annual  $8,000  being  appropriated,  $16,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1891.  The 
work  is  being  carried  on  systematically  and  effectively,  but  there  is 
much  yet  to  be  done.  Ko  where  in  the  State  wiU  the  results  be  any 
more  direct,  nor  is  there  any  section  where  the  amount  necessary  to 
improve  the  stream  is  any  smaller  in  proportion  to  the  benefit  to  be  con- 
fwred. 

OOMMEBOE. 

The  facts  set  forth  under  the  report  upon  ^<  Improving  St  Francis 
Biver,  Missouri,"  should  be  read  in  this  connection.  The  following  let- 
ter is  very  pertinent,  and  my  own  observation  corroborates  Mr.  San- 
ders's statements. 

KsNNETT,  DuNKUK  CoUMTY,  Mo.,  January  15, 1889. 

Sib:  I  beg  leave  to  acknowledge,  with  thaoks,  the  receipt  this  day  of  yonr  Annual 
Beport  apon  the  improvement  of  certain  riYers  in  Arkansas  and  Missouri  in  your 

I  note  with  great  pleasure  your  remarks  and  recommendations  touching  the  im- 
proTement  at  the  St.  Francis  Riyer,  in  which  I  am  of  course  particularly  interested. 

As  you  very  jiertlnently  state,  '*  the  more  study  which  is  given  to  this  stream  and 
(be  country  the  more  interesting  the  study  becomes,  and  the  more  convincing  the  argn- 
'wnU  in  favor  of  opening  it  up." 

The  country  tributary  to  the  St.  Francis,  more  especially  on  its  eastern  side,  is  to 
the  world  at  large  a  veritable  *'  Terra  Incognita."  That  such  a  large  body  of  laud  of 
nntold  fertility,  clothed  with  large  forests  of  magnificent  timber  of  the  highest  market 
value,  ooold  so  far  have  escaped  discovery,  save  oy  a  small  number  of  pioneers,  is  like  a 
tomftnce.  In  regard  to  opening  up  this  country  and  supplying  it  with  facilities  for 
traiuiportation,  one  item  of  paramount  importance  should  be  kept  in  view,  and  that 
■^  that  whether  accomplished  by  railway  or  steam-boat,  to  be  of  greatest  value,  it 
uoQld  be  done  at  once,  and  for  the  reason  that  every  year  hundreds  of  thousands  of 
donaiB*  worth  of  the  most  valuable  merchantable  timber  is  being  destroyed  by  "  dead- 
eDingK  or  by  cntting  down  and  burning  in  order  to  clear  up  land  for  farming  or  agri- 
coltare;  in  a  word,  by  far  the  most  valuable  *'crop''  which  will  ever  be  produced 
°P0Q  these  lands  stands  upon  them  now,  only  useless  because  of  no  means  of  traus- 
P^g  that  "  crop  "  to  market. 

from  a  personal  acquaintance  and  close  examination  of  this  country,  running  back 
jbroQgh  a  period  of  more  than  fifteen  years,  I  have  made  an  approximate  estimate  of 
Y^po«8ible  value  of  this  timber,  and  I  find  that  there  is  now  standing  upon  the  un- 
pleued  lands  of  this  section  of  country  sufficient  marketable  timber  to  pay  for  clear- 
'°&  fencing,  and  erecting  the  very  best  of  all  necessary  dwellings,  outhouses,  stables, 
*^^  csttle-sheds,  and  in  &ct  to  convert  the  land  into  first-class,  well-improved  farms 
^f  the  yary  highest  grade  of  fertility,  and  leave  a  balance  on  hand  to  pay  the  taxes  for 
y.®^  and  this  remarkable  source  of  wealth  is  annually  being  absolutely  destroyed 
Biniply  because  there  is  no  means  of  getting  it  to  market.  Only  think  of  a  worm- 
loooe  ten  rails  high,  with  stakes  and  riders  made  of 


,j-,  ,. . . w black  walnut  or  cherry  rails. 

Id  fiffuring  on  tnis  problem  it  is  not  fair  or  right  to  ask  what  is  the  value  of  the 
•^cnltural  products  of  this  country,  or  what  it  is  likely  to  be  in  the  future,  but  the 
H^eation  should  be,  **  What  is  the  value  of  the  timber  already  on  the  land  and  wait- 
°S(or  means  to  get  it  to  market?"  Waiting,  I  say  I  that  is  incorrect,  it  is  not 
J^aitiflgj  for  people  can  not  eat  timber,  even  though  it  be  bird's-eye  walnut  or  curly 
^p)e,  neither  can  they  sell  it  without  means  of  transporting  it  to  market,  and  they 
^^  perforce  destroy  all  this  valuable  and  ready-grown  crop  in  order  that  the  land 
™>y  be  converted  into  forms  upon  which  something  can  be  grown  which  may  be 

*"i8eu. 
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I  trust  you  « ill  j)ardoD  the  liberty  I  have  taken  in  thus  lengtbily  exprc»88mg  my 
opiuiou  and  views  iu  the  premises,  bnt  it  seems  to  me  a  matter  of  such  great  impor- 
tatice  as  to  demand  investi^tion  and  recognition. 

lu  couclnsion,  if  at  any  time  I  can  be  instnunental  in  assisting  hi  any  way  in  this 
work,  I  will  most  ch^rftiUy  respond  to  your  commands. 
Respectfully, 

ROBT.  F.   8Aia>BB8. 

Oapt.  H.  8.  Tabkr, 

Carj^  o/Engineort,  U,  S,  A» 

Mimey  .statement. 

Jnlyl,  1888,  amount  ayailable 13.38 

Amount  appropriated  by  act  of  Angnst  11, 1888 4,000.00 

4,003.38 
July  1,  1889  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanditfg  Jnlyl,  1888 1,888.77 

July  1, 1889,  balance  available 2,114.61 

(Amount  (estimated )  reonired  for  completion  of  existing  project  annually  b,  000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1891  16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


BXPKKBE    ACCOUNT    IMPROVINO    8T.    VRANCI8   BIYBR,    ARKANSAS,    DURING   FISCAL 

TEAR  XNDINO  JUNK  30,  1889. 

Pay-roll,  labor,  etc ^ $1,061. 51 

Subsistence  supplies 338.57 

General  supplies 311.92 

Transportation 19.96 

Traveling  expenses 133.00 

Fuel 2.59 

Telegraph  service .82 

Stationery 20.40 

Total .^ 1,888.77 


X   12- 

mPROVEBfENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  appropriation  available  is  the  first  ever  made  for  this  reach  of 
river.  Prior  to  the  work  done  in  the  fiscal  year  ending  Jnne  30, 1889, 
its  channel  was  choked  with  logs  and  snags,  overhanging  trees  inter- 
fered with  smoke  stacks^  and  several  shoals  interfered  with  low- water 
navigation.  The  estimate,  $7,300,  proposed  the  removal  of  the  shoals 
about  12  miles  below  Greenville,  and  the  removal  of  snags  and  other 
obstructions  by  a  snag-boat  to  the  town  of  St.  Francis,  Ark.  The  pres- 
ent project  contemplates  the  removal  of  snags  and  other  obstructions 
ouly,  as  the  amount  appropriated,  $5,000,  by  act  which  became  a  law 
August  11, 1888,  is  not  large  enough  to  warrant  attempting  the  shoals 
also.  During  the  year  ending  June  30, 1889,  $3,062.21  were  expended 
cutting  a  channel  through  600  feet  of  drift-wood,  removing  216  snags, 
cutting  50  overhanging  trees,  carrying  the  work  from  the  town  of  Green- 
ville, Mo.,  to  a  point  between  Wappapello  and  Poplin,  Mo*  Much  delay 
was  experienced  due  to  the  obstruction  offered  by  the  railroad  bridge 
over  the  St.  Francis  Biver  at  St.  Francis,  Ark.  -  This  was  overcome 
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I         ftnaUy  by  the  recoDStniction  of  the  boat,  by  which  the  upper  x>ortion 

;         of  the  cabin  was  made  movable,    ^e  operations,  so  far,  have  taken  oat 

[         the  dangerons  low-water  snags,  cat  the  overhanging  timber  over  the 

I         reach  specified,  and  the  boat  is  in  good  order  to  oontinne  the  work  in 

I  the  next  fiscal  year  down  to  the  town  of  St.  Francis,  Ark.    Her  sac- 

I  cess  so  far  warrants  the  belief  that  the  snagging  and  removal  of  over- 

:  baoging  timber  will  be  aboat  completed.    To  complete  it  and  to  remove 

the  shoals,  the  balance  originally  estimated,  $2,300,  will  be  required,  and 

as  Uie  plant  may  have  to  be  cared  for,  or  cost  extra  to  move  it  to  its 

*  work,  a  contingent  of  $200  shonld  be  added,  making  $2,500  all  told, 

required  to  <^mplete  the  existing  project. 

It  is  h^^dly  necessary  to  occnpy  space  to  comment  npon  the  valne  of 
the  improvement  to  the  commercial  interests,  as  it  is  simply  going  over 
the  ground  contained  in  the  appended  statement  in  regard  to  commerce, 
bat  this  shonld  be  as  carefally  considered  as  the  report  itself. 

As  considerable  correspondence  occurred  relative  to  the  nse  of  the 
United  States  snag-boat  A.  B.  Johnaanj  I  wish  to  invite  special  atten- 
tion to  the  fact  that  she  overcame  the  600  feet  of  big  drift  in  less  than 
a  month,  for  less  than  $700,  when  it  was  predicted  it  could  not  be  done 
for  less  than  $10,000 ;  and  also  to  invite  attention  to  the  large  quantity 
of  obstmctions  removed  already,  and  this  despite  the  loss  of  a  week's 
time,  due  to  an  unexpected  rise  in  the  river.  There  were  no  gauge 
records,  but  it  was  the  writefs  good  fortune  to  hit  the  right  season  for 
low- water  work,  with  the  results  as  stated. 

OOMMEBOE. 

The  records  do  not  show  what  the  amount  of  commerce  was  before 
any  work  was  done  upon  this  river.  As  the  river  was  almost  entirely 
ehoked  with  snags,  logs,  and  overhanging  trees,  it  must  have  been 
very  small,  and  from  the  best  authority  I  have  been  able  to  secure, 
amounted  to  a  few  staves,  taken  out  by  flat-boats  propelled  by  hand. 

Good  authorities  familiar  with  the  river  state  that  if  the  river  was 
prc^rly  improved  freight  would  be  reduced  from  $1  per  hundred  by 
wagon  to  30  to  35  cents  per  hundred  by  boat.  From  what  precedes  it 
will  be  seen  that  there  are  no  competing  public  routes.  The  territory 
drained  by  this  river  is  almost  entirely  dependent  upon  the  river  for 
transportation. 

As  to  prospective  advantages  to  commerceif  completed,  they  are  prac- 
tically beyond  computation.  Four  letters  in  my  possession,  from 
individuals  quite  widely  separated,  all  agree  upon  one  point,  namely, 
that  the  products  of  the  country,  and  hence  its  commerce,  would  be  in- 
creased 100  per  cent,  annually,  were  the  river  improvea  according  to 
the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  com- 
munity by  the  completion  of  the  works  may  be  formed  from  the  fact 
that^with  the  river  only  about  half  prepared  for  navigation,  there  was 
shipped  in  1885  and  1886,  in  the  extreme  upper  part  of  it,  500  tons  of 
merchandise,  600,000  staves,  and  700,000  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  present 
yearly  commerce — 

Lnmber 13,150,000 

Stoves • 225,000 

Cotton 450,000 

•Corn  .....  .- 300,000 

Pork 300,000 

Potatoes 100,000 

MiaceUaneoas 300,000 
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From  the  lower  two-thirds  of  the  river,  daring  medium  and  high 
water  stages,  there  is  shipped  weekly  25,000  bales  of  cotton,  250,000 
sacks  of  cotton  seed,  and  about  175  tons  of  merchandise.  Comments 
as  to  benefits  are  unnecessary.  This  is  one  of  the  roost  deserving  rivers 
in  the  l^tate. 

Several  letters  in  my  possession  go  to  show  that  the  money  expended 
with  light-draught  boats,  since  1884,  has  produced  great  changes  in 
navigation.  Most  flattering  words  are  used  in  reference  to  the  effect- 
iveness of  the  work,  and  strong  language  used  as  to  the  desirability  of 
completing  the  present  project,  in  view  of  the  good  already  accom- 
plished. 

Money  statement 

Amount  appropriated  by  actof  Augnst  11, 1888 $5,000.(M 

July  1,  1889,  amonot  expended  dnring  fiscal  year,  exelamve 

of  liabilities  oatfitaodiDg  July  1,  1888 $3,062.21 

July  1,  1889,  outstJinding  liabilities 406.73 

3,468.96 

July  1,  1889,  balance  available 1,631.04 


'  Amonnt  (estimated  )  reqaired  for  completion  of  existing  project 2, 500. 00 

Amount  Uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  2, 500. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                               ' 


ISXPEN8B   ACGOmrr   IMPROYINQ  ST.  FRAXCIS  lUVER,   tflBSOURI,  DURING  FISCAL  TKAB 

RNDmO  JUNE  30,  lti89. 

Pay-roll,  labor,  etc |2,152.46 

Subsistence  supplies 420.67 

General  supplies 281.00 

Transportation 4  66 

Traveling  expenses 168.98 

Telegraph  service 7.57 

Stationery 23.52 

Fuel 3.35 

Total. 3,062.21 


X13. 
IMPROVEMENT  OF  LITTLE  RIVER.  MISSOURI  AND  ARKANSAS. 

The  first  appropriation  ever  made  for  this  river  was  that  of  the  act 
which  became  a  law  August  11, 1888,  amounting  to  $5,000  (five-eighths 
of  the  estimate,  $8,000).  The  project  for  improvement  contemplates 
rendering  it  navigable  at  high  aud  medium  stages  from  Homersville  to 
its  junction  with  the  St.  Francis  Eiver,  especially  to  prolong  the  medium 
stage  of  water  by  confining  the  water  to  one  of  the  two  chutes  making 
out  of  the  lake  upon  which  Homersville  is  situated,  and  by  removing  the 
snags,  logs,  and  masses  of  drift-wood  that  have  accumulated  in  the 
channel.  The  project  for  the  expenditure  of  the  $5,000  referred  to 
above,  provides  that  it  be  expended  as  follows,  viz,  $1,500,  or  as  much 
as  may  be  necessary,  in  building  a  dam  across  one  of  the  chutes  at  or* 
near  the  lake,  and  the  balance  in  removing  the  worst  obstructions  in  the 
way  of  overhanging  trees,  logs,  snags,  and  drift  over  the  distance  speci- 


r 


i 


APPENDIX   X — ^BEPOET   OP   CAPTAIN   TABER.  1669 

fied;  and  that  the  snag-boat  A.  B.  JbAiMO?»  be  used  fiir  this  work,  being 
transferred  in  due  form  and  by  proper  authority  and  at  the  proper  time 
for  this  purpose,  the  dam  to  be  constructed  of  brush  aud  gravel,  brush 
and  rocks,  or  of  such  other  material  as  may  be  had  in  the  locality  as 
may  be  best  adapted  to  the  purpose. 

The  works  to  be  executed  by  hired  labor  and  the  purchase  of  mate- 
rial in  open  market,  as  this  is  most  economical  and  advantageous  to 
the  Qovernment. 

It  will  be  seen  that  this  provides  for  the  use  of  the  snag-boat  A.  B. 
Johnson.  During  the  fiscal  year  ending  June  30, 1889,  no  work  was 
done  under  this  head,  inasmuch  as  the  snag-boat  Johnson  had  not  com- 
pleted its  work  on  its  own  river,  the  St.  Francis.  This  was  what  was 
cxpeoted,  as  it  will  be  seen  that  if  the  boat  that  operates  on  this  river 
C08t8  $4,000,  and  one  can  be  borrowed,  it  is  the  best  policy  to  wait 
until  such  boat  can  be  obtained.  It  is  probable  that  this  boat  will  be 
available  within  the  next  six  or  eight  months,  when  thorough  work  can 
be  done  of  lasting  benefit  to  the  river.  It  is  recommended  that  the 
balance  of  the  $8,000  be  appropriated  in  season  to  be  used  with  the 
aiim  now  OH  hand. 

OOMMEBOB. 

Bomersville  ships  yearly  about  20,000  bales  of  cotton,  500,000  bushels 
of  grain,  and  a  good  quantity  of  stock.  This  is  the  only  outlet  this 
section  has,  except  wagons.  Like  many  other  streams  in  this  State,  it 
ha«  npon  its  banks  some  very  fine  timber,  which  only  waits  a  free  water- 
way to  find  a  ready  market,  dornersville  is  backed  by  a  large  tract 
<>f  improved  country,  whose  main  distributing  point  it  is.  The  water- 
way itself  is  partly  a  lake  and  partly  two  narrow  rivers.  The  lake  ex- 
tends about  12  miles  from  Hornersville.  This  lake  is  drained  into  the 
St.  Francis  Biver  by  two  chutes  that  are  known  together  as  Little 
Biver. 

It  is  too  soon  to  give  efiects  upon  rates  of  insurance  aud  freight.  It 
has  no  competing  routes  of  transportation. 

As  to  prospective  advantages  to  commerce  and  benefits  to  commu- 
nity if  completed,  there  will  be  the  same  results  in  a  general  way  as 
ennmerated  for  St.  Francis  Biver,  as  it  is  one  of  its  feeders. 

Money  statement 

Amoant  appropriated  by  aot  of  Augast  11, 1688 $5,000.00 

* 

July  1,  1889,  amouit  expended  daring  fiscal  year,  exclasive  of  liabilities 

outstanding  July  1,1888 29.69 

July  1, 1889,  balance  avaUable 4,970.31 

{Amount  (estimated)  required  for  completion  of  existini;  project 3, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891     3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


XZPEKSE  ACCOUNT  OV  IMPROVING  LITTLE  RIVBR,  MISSOURI  AND  ARKANSAS,  DURING 

FISCAL  TSAR  ENDING  JUNE  30,   1889. 

General  supplies 129.69 


APPENDIX  Y. 


SEMOYIKO  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  HIS30URI 
RIVERS— IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVEMENT  OF  OSAGE  AND 
GASCONADE  RIVERS,  MISSOURI. 


BEPOBT  OF  MAJOB  A.  M.  MILLER,  C0JRP8  OF  ENQINEEBS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITE  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

1.  RemovJDg  snags  and  wrecks  from  the    3.  Gasconade  River,  Missouri. 

Mississippi  and  Missoori  riyers.  4.  Osage  River,  Missouri. 

2.  Misfiissippl  River  between  the   Ohio 

and  Illinois  rivers. 

EXAMINATION& 

5.  Grand  River,  Missouri  t  7.  Missouri  River  at  Miami,  Minaouri. 

6.  St.  Lonia  Harbor^  Missouri.  | 


United  States  Engineer  Office, 

8t.  Lauisy  Mo.j  July  8, 1889. 

General:  I  bave  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1889,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Majory  Carps  of  Ungineers. 

The  Ohief  OP  Engineers,  U.  S.  A. 


Yx. 

REltOYING  SNAGS  AND  WJBECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snafrs,  logs, 
leaning  trees,  wrecks,  etc.,  between  the  mouth  of  the  Missouri  River 
and  Natchez,  Miss. 

As  it  was  not  considered  safe  to  put  the  snag-boat  H.  (?.  Wright  in 
commission  until  new  boilers  had  been  placed  in  her,  the  snag-boat 
J.  N.  Macofnb  alone  was  sent  out  at  the  beginning  of  the  season.    On 
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^November  1  the  snag-boat  E.  A.  Woodruff  was  loaned  by  LieatCol^ 
Wm.  B.  Merrill,  Corps  of  Engineers,  for  this  work,  remaining  in  the 
river  for  three  months,  and  rendering  mach  needed  assistance  in  re- 
moving obstructions,  one  snag-boat  not  being  able  to  keep  the  channel 
free  from  snags,  etc. 

In  May  the  snag-boat  Wright^  having  had  her  new  boilers  put  in,  made 
one  trip  between  St  Loois  and  Cairo,  being  out  12  days.  This  was 
owing  to  the  nnnsnally  low  stage  of  the  river  at  this  time.  It  is  not 
usual  for  the  river  to  be  low  enough  for  snagging  until  August  or  Sep- 
tember. 

The  snag-boat  Macomb  began  work  on  August  20,  and  continued  in 
commission  until  February  27,  having  work^  between  mouth  of  Mis- 
souri Biver  and  Natchez,  Miss. 

The  snag-boat  Woodruff  begsai  work  in  the  Mississippi  Biver  on  No- 
vember 1,  continued  until  January  31,  and  worked  between  St.  Louis, 
Mo.,  and  Memphis,  Tenn. 

The  work  accomplished  by  the  snag-boats  is  given  in  the  following 
table : 


Name  of  autg-boai. 


J.N.MaooBib  . 
B.  A.  Woodruff 
IL  O.Wright.. 

ToUl.... 


Snags 
pulled. 


1,3S7 
878 
101 


1,8M 


Trees 

oat. 


8.818 

2,109 

690 


9,102 


Drift 

piles 

removed. 


83 


34 


Wrecks 
removed. 


8 


8 


HUes 
ran. 


3,728 

1,888 

418 


8^030 


Much-needed  repairs  were  made  to  the  snag-boats  Wright  and  Ma- 
comb, l^ew  boilers  were  placed  in  the  Wrightj  a  new  butting  beam 
was  put  on  the  Macomb,  both  boats  were  docked  and  thoroughly  over- 
hauled and  painted  throughout^  and  are  now  in  good  condition  and 
ready  to  be  put  in  commission  as  soon  as  the  needs  of  commerce  re- 
quire. 

The  work  accomplished  by  the  snag-boats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steam-boats  by  run- 
ning on  snags  was  a  very  frequent  occurrence,  but  since  the  snag-boats 
have  been  at  work  it  is  almost  unheard  of. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  hav- 
ing been  made  for  carrying  on  this  work,  the  snag-boats  will  be  put  in 
commission,  and  will  patrol  the  river  whenever  the  demands  of  com- 
merce require  and  the  stage  of  water  will  permit,  and  will  keep  the 
channel  clear  of  obstructions. 


Money  sUUement 

July  1,1888»  amount  available $3,772.47 

Amount  appropriated  by  act  of  Aagnst  11, 1888 100,000.00 

103, 772. 47 
July  1, 1889,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  188tf $67,511.37 

July  1, 1889, ou^AtandiDg  liabilities 3,289.15 

70,800.52 

July  1, 1889,  balance  available 32,971.95 


r 
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MISSOXJBI  KIYEB. 

No  work  was  done  ander  the  saperviaion  of  this  office  daring  the 


By  the  terms  of  the  river  and  harbor  act  of  Aagust  11,  1888,  this 
work  was  placed  nnder  the  Missouri  ftiver  Oommission,  and  the  snag- 
boat  O.  B.  Suter  and  other  property  belonging  to  the  work  were  trans- 
ferred to  Lient.  (3ol.  G.  B.  Sater,  Corps  of  Engineers,  president  Missdnri 
Birer  Commission,  on  September  28,  1888,  by  direction  of  the  Secre- 
tary of  War. 

Manej/  statement. 

Jaly  1,  1888,  amount  available t^, 748.25 

Jaly  1, 1889,  amonnt  expended  daring  fiscal  year,  exclosive  of  liabilities 
ontBtanding  July  1, 1883 765.46 

July  1,1889,  balance ayailable 1,982.80 


nCPBOYEMENT  OF  MISSISSIPPI  BIYEB  BETWEEN  THE  OmO  AND  ILU- 

NOIS  RIVERS. 

PROJEOT. 

The  object  of  the  improvement  is  to  obtain  a  minimnm  depth  at  low 
water  of  6  feet  from  the  month  of  the  Illinois  Biver  to  St.  Lonis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Loais  to  the  month  of  the  Ohio 
Biver^  a  distance  of  191  miles,  the  natural  depth  at  low  water  being  in 
many  cases  from  3^  to  4  feet.  The  initial  point  of  the  work  for  the  lower 
portion  is  St.  Lonis,  the  programme  being  to  make  the  work  continu- 
ons,  working  down-stream  from  that  city.  Work  at  detached  poiuts 
has  also  been  carried  on  nnder  allotments  specially  made  by  law  for  the 
improvemeat  of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the 
river  to  an  approximate  width  of  2,500  feet  below  St.  Louis  (the  natu- 
ral width  being  in  many  cases  from  1  to  1^  miles)  and  the  protection  of 
alluvial  banks  from  erosion.  The  methods  employed  are  to  build  up 
new  banks  with  the  solid  matter  caught  from  the  river  itself  by  means 
of  hurdles,  and  revetment  of  the  banks,  both  new  and  old,  when  neces- 
sary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows : 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot;  his  office  was  in  St.  Louis,  and  hia 
duties  were  to  advise  and  direct  the  resident  engineers,  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.  His  ducies  were  to  have  immediate  direction  of  the  work  of  con- 
stmction;  to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located  as 


1674     REPOBT   OF  THE   CHIEF   OF   ENOIHEEBS,  U.  S.  ABMY. 

fast  as  oonstnicted ;  to  keep  the  joamal  and  other  records  of  the  work, 
to  prepare  pay-rolls,  to  reader  quarterly  property  returns,  semi-anQual 
and  annual  reports  to  the  officer  in  charge,  forwarding  them  through  the 
superintending  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Ourrie.  Itesident  engi- 
neers :  At  PuUtight,  Mr.  William  S.  Mitchell ;  at  Lucas,  Mr.  John  O. 
Holman;  and  for  revetment  work  at  Twin  Hollows,  contraction  work  at 
Sulphur  Springs  and  Jim  Smith's,  also  procurement  of  brush,  Mr.  O. 
D.  Lamb. 

WOBK  AOCOMPLISHEI). 

The  work  laid  out  for  the  fiscal  year  under  the  approved  project  was 
the  repair  of  hurdle  No.  4  at  Pulltight,  the  extension  of  hunlles  Nos.  1 
and  2  at  the  same  locality,  the  extension  and  repair  of  hurdles  at  Sul- 
phur Springs  and  Jim  Smith's,  the  commencement  of  the  new  system  at 
Lucass's,  and  the  removal  of  a  portion  of  the  dam  at  Piasa  Island.  Owing 
to  the  unfavorable  condition  of  the  river  no  work  was  done  at  this  last- 
named  locality. 

Plate  I  is  a  general  map  of  the  river  between  the  St.  Louis  Bridge  and 
Calico  Island,  showing  the  location  of  these  works. 

HOBSETAIL. 

The  work  in  this  reach  consisted  in  the  repair  of  the  hurdle  designed 
to  close  the  chute  to  the  east  of  this  island.  During  the  winter  the 
hurdle  hail  been  damaged  by  ice  and  partially  burned  by  hunters  or 
fishermen.  These  damages  were  repaired  and  the  revetment  at  the  head 
of  Carroll's  Island  strengthened ;  450  linear  feet  of  hurdle  was  built  and 
$4,093i^  expended.  These  repairs  weie  completed  September  15, 188S, 
and  have  since  remained  intact  and  resulted  in  a  large  fill,  which  will 
probably,  after  next  high  water,  close  this  chute  at  the  20-foot  stage  on 
the  St.  Louis  gauge.  The  improvement  of  this  locality  may  be  con- 
sidered as  complete  unless  some  unforeseen  accident  occurs  to  the  work 
at  Carroll's  Island.  The  river  has  been  contracted  to  a  width  of  2,500 
feet  and  an  average  fill  of  about  12  feet  secured  over  an  area  of  1,000 
acres  on  the  east  side,  where  steam-boats  were  frequently  aground  at 
low  water  and  the  channel  exceedingly  tortuous;  there  is  now  an  easy, 
well-defined  channel,  and  pilots  do  not  even  cast  the  lead.  For  a  dis- 
tance of  7,000  feet  from  the  river  Des  Peres  down-stream  the  contrac- 
tion works  have  been  carried  out  from  both  banks,  the  new  bank  hav- 
ing been  revetted  on  the  west  side.  This  shows  what  may  be  accom- 
plished  by  this  system  when  funds  are  available  for  continuous  work. 
When  a  stretch  of  works  can  only  be  partially  completed  and  left  for 
want  of  funds  the  repairs  are  a  very  considerable  item  of  expense. 
Plate  II  shows  the  hurdle  at  the  head  of  Carroll's  Island. 

TWIN  HOLLOWS. 

The  work  at  this  locality  consisted  in  the  continuation  of  the  revet- 
ment of  the  new  bank,  near  its  head,  for  a  distance  of  1,750  feet ;  115,450 
square  feet  of  protection,  consisting  of  brush  mattress  and  stone,  were 
placed  in  position  at  a  cost  of  97,817.65.  The  channel  in  this  locality  is 
in  very  good  condition,  and  navigation  has  been  greatly  benefited  by 
the  works,  which  consist  in  contraction  on  the  west  side  and  protection 
on  the  east  bank. 

The  area  covered  by  material  deposited  is  361  acres,  of  which  251 
acres  appear  above  the  15-foot  stage  on  the  St.  Louis  gauge,  covered 
with  a  vigorous  git) wth  of  willows.    There  are  still  some  sloughs  in  this 
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area  at  high  water^  bat  these  are  gradually  becoming  dosed  by  silt. 
(See  plate  U.) 

PULLTIGHT. 

The  original  project  for  this  locality  was  to  send  the  channel  down 
the  east  side  of  the  river,  by  Beard's  Island,  making  a  crossing  to  the 
west  side  at  Fine's  Bluff,  jnst  above  the  mouth  of  the  Maramec  Eiver. 
A  study  of  this  locality  showed  that  thi)  natural  tendency  of  the  river 
waste  make  the  crossing  above  this  point  at  White  House,  and  at  low 
stages  there  was  a  tendency  to  shoal ;  it  was  thought  best  to  close  the 
east  side  of  the  river  by  constructing  hurdles  and  throw  as  much  water 
as  possible  into  the  White  House  crossing  and  improve  and  preserve 
this.  With  this  view  two  hurdles  were  laid  out  and  constructed,  the 
first  in  prolongation  of  No.  4  of  the  Pulltight  system  and  the  second 
2,800  feet  below.  These  two  hurdles  were  constructed  during  the  fiscal 
year  ending  June  30, 1888.  It  was  found,  however,  that  this  did  not 
caose  the  crossing  to  take  place  high  enough  up-stream  to  cross  the 
middle  bar,  but  caused  the  channel  to  follow  at  low  water  along  the 
apper  hurdle,  making  a  very  abrupt  turn  at  the  west  bank  of  the  river 
at  White  Hoose,  and  by  its  scour  weakening  and  damaging  the  hurdle. 
Two  other  hurdles  in  continuation  of  Nos.  1  and  2  of  Uie  Pulltight 
system  were  projected  and  built  during  the  fiscal  year  ending  June  30, 
1889.  No.  2  was  placed  2,000  feet  above  No.  4,  and  No.  1,  1,200  feet 
above  No.  2.  Hurdle  No.  1  was  completed  May  9  for  a  length  of  1,500 
feet,  and  on  May  14  hurdle  No.  2  to  a  distance  of  1,275  feet  ftom  the 
east  bsuik. 

Oonsiderable  difficulty  was  met  with  in  the  construction  of  these 
hardies  on  account  of  the  deep  water  and  swift  current  in  the  channel 
which  they  were  designed  to  close.  A  rapid  rise  in  the  river  occurring 
in  the  latter  part  of  May  caused  a  very  heavy  run  of  drift,  which  hurdle 
No.  1  could  not  withstand ;  it  broke  about  middle  point,  making  a  gap 
of  al)out  150  feet  in  width,  and  thus  allowing  the  accumulation  of  Unit 
and  debris  to  rush  against  hurdle  No.  2 ;  this  latter,  as  well  as  No.  4  or 
last  year's  work,  was  broken ;  immediate  steps  were  taken  to  repair 
this  damage  by  the  concentration  of  plant  from  Jim  Smith's,  and  after- 
wards Lucas's,  and  on  June  30  the  repairs  to  hurdle  No.  2  were  complete 
ftod  No.  1  repaired  with  the  exception  of  a  short  gap  and  a  portion  of 
the  outer  extremity.  On  account  of  these  mishaps  the  cost  ot  the  work 
ftt  this  locality  has  eltceeded  the  estimate.  The  work  now  appears  to  be 
pn)ducing  the  desired  eftiect,  as  it  has  caused  the  draught  of  water  to 
take  the  desired  direction,  which  should  cut  a  good  low-water  channel 
through  the  middle  bar.  The  channel  depth  at  this  locality  for  a  few 
days  last  September,  20, 21,  and  22,  the  river  being  low,  St.  Louis  gauge 
^Qt  7  feet,  the  channel  depth  at  the  head  of  the  middle  bar  was  as 
low  as  5i  feet,  but  as  above  mentioned  the  channel  then  changed  to  a 
crossing,  following  hurdle  No.  4,  and  a  depth  of  8  feet  was  maintained. 
At  this  time  an  attempt  was  made  to  deepen  the  channel  at  the  upper 
tossing  by  means  of  the  water  jets  from  pile-drivers  lashed  together 
AQd  the  wrecking  pump  of  thesteam-boat  T.  F.  Eckert,  but  with  no  ap- 
preciable success. 

The  amount  expended  at  this  locality  during  the  fiscal  year  ending 
Jrm  30, 1889,  was  $104,495.96.    (See  plate  II.) 

GHESLEY  ISLAIO). 

The  work  at  this  locality  consisted  in  closing  the  chute  to  the  we^st  of  the 
island  below  the  mouth  of  the  Maramec  Biver.    No  work  was  done  dur- 
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ing  the  fiscal  year.  The  work  is  in  good  condition,  and  has  sncceeded 
in  closing  the  chnte  so  that  it  is  dry,  except  a  small  portion  at.the  lower 
end,  at  a  15-foot  stage  of  the  St  Louis  gauge.    (See  plate  III.) 

JIM  smith's.    • 

The  project  for  the  improvement  of  the  river  at  this  locality  consists 
in  the  construction  of  contraction  works.  On  account  of  the  existence 
of  a  very  persistent  middle  bar,  it  was  determined  to  further  extend  the 
hurdles  on  the  east  side  in  order  to  close  the  chute  to  the  east  of  this 
bar  and  concentmte  the  water  in  such  a  manner  as  to  remove  it  Two 
hurdles,  No.  6  and  No.  6},  were  extended,  work  beginning  May  9  on 
hurdle  No.  6^.  This  was  completed,  with  the  exception  of  wattling,  for  a 
length  of  700  feet  from  shore ;  hurdle  No.  6  was  completed  for  a  length 
of  500  feet,  when  on  June  11  the  force  and  plant  at  this  point  were 
transferred  to  Pulltight  to  assist  in  the  repairs  at  that  point  This  work 
will  be  continued  as  soon  as  the  plant  is  available.  The  work  was 
somewhat  damaged  by  the  May  rise,  which  destroyed  about  300  feet  of 
completed  work. 

Amount  expended  during  fiscal  year  ending  June  30,  1889,  was 
$14,079.66.    (See  plate  III.) 

SUIiPHXTR  SPRINGS. 

The  work  at  this  locality  is  contraction  work,  the  hurdles  extending 
from  the  east  bank.  The  project  for  this  locality  contemplated  the  ex- 
tension and  repair  of  the  hurdles  by  bringing  them  out  to  the  2,500-foot 
line.  They  had  been  damaged  by  ice  and  drift  at  their  outer  ends. 
The  plant  being  needed  elsewhere  the  only  work  accomplished  has  been 
the  wattling  of  hurdle  No.  16,  head  of  Foster's  Island,  up  to  the  22-foot 
stage.  This  hurdle,  completed  in  18^8,  had  caused  a  fill  of  about  6  feet 
over  the  area  affected  by  it. 

The  work  at  Sulphur  Springs  has  very  much  improved  the  lower 
crossing.  At  this  locality  the  boats  at  low  water  were  frequently  com- 
pelled to  stop  and  back  in  making  the  crossing.  The  crossing  is  now 
easy  and  no  dif&culty  is  here  encountered.  The  works  are  causing  a 
strong  tendency  to  remove  the  tow-heads  opposite  the  town  of  Sulphur 
Springs.  The  amount  expended  during  the  fiscal  year  ending  June  30^, 
1889,  is  included  in  the  amount  given  for  Jim  Smith's.    (See  plate  III.) 

LUCAS'. 

The  project  for  work  at  this  locality  was  adopted  in  1888  ;/it  is  a  new 
work ;  the  object  to  be  attained  is  the  contraction  of  the  river  on  the 
Lucas  crossing.  This  crossing  has  always  given  trouble  to  steam-boat 
trafiBc.  A  large  portion  of  the  water  is  wasted  by  flowing  behind  Calico 
Island,  and  a  middle  bar  divides  what  is  left  into  two  or  more  channels 
of  small  depth  and  tortuous  direction.  Four  hurdles  were  constructed 
here  from  the  east  or  Illinois  shore.  No.  1, 1,500  feet;  No.  2, 1,580 
feet,  No.  3, 1,890  feet,  and  No.  4,  2,550  feet  in  length,  or  a  total  length 
of  hurdles  of  7,170  feet  The  work  began  here  on  Siarch  6,  and  these 
hurdles  were  completed  June  25 ;  the  distance  between  hurdles  1, 2j  and 
3,  is  1,000  feet,  and  between  3  and  4, 1,500  feet.  It  is  thought  best  not 
to  extend  this  system  until  the  effect  of  the  work  constructed  is  ob- 
served, as  it  may  not  be  necessary  to  build  more  hurdles  if  these  sue- 


r 


\ 


APPENDIX   Y — BEPOBT   OP  MAJOR   MILLER. 


1677 


oeed  in  turning  the  water  as  desired ;  two,  or  possibly  three  more  hur- 
dles were  contemplated  in  the  original  project. 

The  works  are  of  too  recent  construction  to  give  any  data  as  to  re- 
sults produced,  which  can  not  be  determined  until  the  effects  at  low 
water  have  been  observed.  Amount  expended  during  fiscal  year  end- 
ing June  30, 1889,  was  $67,427.60.    (See  Plate  III.) 


MATERIAL. 

Brush  and  poles  used  were  procured  partly  by  hired  labor  and  partly 
by  contract  from  Mr.  !N'athan  W.  Tucker,  at  95  cents  per  cord  for  brush 
and  11.47  per  cord  for  poles. 

Stone  was  procured  by  contract  with  the  Grafton  Quarry  Company, 
at  40  cents  per  cubic  yard. 

Piles  were  obtained  by  contract  with  Mr.  Nathan  W.  Tucker  at  prices 
varying  from  5  to  7  cents  per  linear  foot  according  to  length. 

Bope,  iron,  wire,  bolts,  spikes,  etc.,  were  •btained  by  contract  from 
various  parties  as  per  abstract  of  bids  appended.  Subsistence  and  mis- 
ceilaneous  stores  were  purchased  in  open  market  on  bids  from  various 
dealers. 

SUPPLY  DEPOT. 

The  supply  and  subsistence  department  was  under  the  immediate 
charge  of  Mr.  S.  S.  Van  Norman.  All  supplies  except  brush,  stone, 
and  piles,  as  obtained  were  delivered  at  the  depot,  whence  they  were 
distributed  on  requisition  to  the  various  works.  In  addition  to  this 
function  of  the  depot  it  was  a  general  repair  shop,  where  all  repairs 
to  plant,  not  requirilig  dockage,  were  made.  During  the  season  the 
steamer  Oeneral  Qillmore^  three  barges,  and  nineteen  pile-drivers  re- 
ceived extensive  repairs ;  other  plant  ordinary  repairs.  Forty-two  skiffs 
and  twenty- five  flats  were  built. 

The  present  valuation  of  the  property  remaining  to  be  distributed  on 
installation  account  is  given  in  the  following  table : 


CIms  of  property. 


^es,  model  and  flat 

^t.  inaehine-0hop 

y*t»,  quarter 

5«a.«inall 

griTen,pao 

'ubioery  steamer  JBTMrnpAr^yf 

oinnties,  portable 

Ktwiner  Otncral  OiUmor^. .:,.. 

TftBto 

Jf  >  JR  for  matteves 

Mpply  depot 

Tooig  luid  appliancee 

JWffdinK  outBt 

Office  foniitare 

Sorreying  laetmmenta 

rbotographio  apparatus 

Total 


Balance 
June  80, 1888. 

Debite. 

Credita. 

$49,772.19 
1, 613. 14 

• 

$10,702.40 

119.38 

368.31 

11,297.43 

6.31L68 

$18,086.98 

1,406.44 

4.630.64 

33,426.62 

6,000.00 

11, 687. 05 

14,280.80 

190.76 

868.31 

6, 527. 30 

11,118.47 

888.28 
17, 789. 60 

2,773.26 
18, 675. 61 

i.siasi 

3,005.33 

1,974.05 

10,055.41 

410.47 

574.21 

200.48 

226.86 
1,103.47 
2,292.06 
1,475.23 

100.00 
9.60 

653,66 

853.11 

1, 770. 92 

2, 342. 56 

87.09 

118.60 

142,050.89 

61,684.19 

63,845.77 

Balance 
Jnne  30, 1889. 


$42,418.70 

1, 732. 62 

905.44 

9,400.77 

27,619.83 

6,000.00 

9.702.07 

13, 400. 69 

190.75 

801.61 

3. 855. 60 

2, 496. 10 

10. 188.  OS 

422.48 

465.11 

200.48 

129, 889. 31 


OAUGES. 

The  gauges  at  Orafbon  and  Oray's  Point  were  read  daily  during  the 
Reason.    The  readings  are  appended,  marked  A. 
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CONDITION  OF   THE  BIVBB. 

The  channel  depths,  as  furnished  by  the  Mississippi  and  Ohio  B 
Pilots'  Society,  daring  the  low- water  season,  are  appended,  mark 
The  river  was  open  for  the  whole  year,  not  having  been  closed  to 
gallon  by  ice  daring  the  year.    The  low-water  season  X^ontinaed 
the  1st  of  Angnst,  1888,  till  about  the  20th  of  May,  1889 ;  the  wate 
to  a  reading  of  7.80  feet  on  the  St.  Louis  gauge  on  May  12 ;  this  i» 
lowest  recorded  water  for  this  month  since,  and  including,  1861,  p 
ous  to  which  there  are  no  records  in  this  office^ 

BEPOBTS  OF  ASSISTANTS. 

There  are  submitted  herewith  the  reports  of  the  superintending* 
gineer,  Mr.  D.  M.  Gurrie,  and  of  the  assistant  engineers,  by  referenccp^ 
which  all  details  and  particulars  can  be  obtained. 

Plate  lY  shows  details  of  constraction  for  hurdle  work. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  daring  the  year  endii^^ 
June  30, 1801,  is  $1,000,000.    It  is  proposed  to  expend  this  sum  in  ca^^ 
rying  out  the  programme  heretofore  adopted ;  that  is,  to  carry  on  tb    ^ 
work  of  improvement  continuously  from  St.  Louis  down-stream,  reclaiu^^ 
ing  land  by  bailding  up  new  banks,  thus  reducing  the  river  to  an  a^^ 
prcximate  width  of  2,600  feet,  alluvial  banks  to  l^  protected  from  ero^ 
sion.    It  is  proposed  by  this  means  to  obtain  a  channel  of  at  least  ^ 
feet  at  low  water.    The  depth  now  is  liable  to  become  as  small  as  4  feet^^ 
or  even  less  in  some  places,  and  less  than  8  feet  at  every  locality  wher^ 
the  width  is  more  than  2,500  feet.    In  my  last  report  I  asked  for  th^ 
same  amount,  but  the  river  and  harbor  act  of  Augnst  11, 1888,  appro- 
priated only  $300,000.    With  this  sam  it  was  not  possible  to  make  the 
proper  progress  necessary  for  so  important  a  work,  and  the  steam<-boa^ 
interests  are  snffering  from  such  small  appropriations. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  wiU  be  required. 

The  original  estimated  cost  of  this  work  as  revised  in  1883  was |16»997, 100 

The  aggregate  amonnt  apDropriated  to  Jone  30,  1889,  is 4, 039, 600 

The  amoant  expended  to  Jane  30,  1888,  is 3,648, 150 

ABSTRACT  07  APPROPRIATIONS  MADE  FOR  PRE8B27T  PLAN  OF  IMPROWBHEMJ. 

By  act  of— 

March  3,  1873 1200,000 

June  23,  1874 200.000 

March  3,  1875 200;000 

Angast  14, 1876 229.600 

June  18,  1878 260,000 

March  3,1879 216,000 

June  14,  1880 320,000 

March  3,1881 620,000 

August  2, 1882  ...' 600,000 

Julys,  1884 520,000 

August  5,  1886 .V 375,000 

August  11,  1888 300,000 


Plate  1. 
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Money  statement. 

nly  1, 1888,  amount  available ■ $95,658.37 

■noQiit  appropriated  by  act  of  Angast  11, 1888 300,000.00 


dly  1, 1889,  amount  expended  daring  fiscal  year,  exoltuiiye 

of Uabilitiee ontetandiug  Jnly  1,  1888 9173,827.34 

Dlyl,  1889,  on&tanding  liabilities 17,980.74 

Dly  1, 1889,  amount  ooyeied  by  existing  oontraota 32, 507. 96 


395,658.37 


224. 316. 03 


Dly  1, 1889,  balance  arailable 171.342. 34 

'Amount  (estimated)  required  tor  completion  of  existing  provjeot 12, 957, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1891 1,000,000,00 

Sabmitted  in  compliance  with  requ^menta  of  sections  2  of  rlyer  and 

I    harbor  acts  of  1866  and  1867. 
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-^^tradofproposaUfor  li'ush  amd  pole$  opened  February  18, 1889,  by  MaJ.  A,  M.  Miller ^ 
Cwrpe  ofMngineere,  under  notice  of  ten  days  hy  circular  letter  dated  February  8,  1889. 

[QiuntitiM :  18, 500  cords  brash  and  1, 500  cords  poles.    Balance  availaltle,  $240,000.  ] 


To  whom  drcnlar  vas  sent 


^obnW.Beno... 

fobpClesiy 

fcO-Thumiiii.. 
g- J.  Tucker... 

^AwrenoeSTsrs. 


Kame  of  bidder. 


John  W.  Reno  . 
JohaCleary  ... 
HD.Thannaa. 
jer.W.  Tucker.. 


Contract  awarded  to  N.  W.  Taoker. 


Per  cord. 


Brash. 


$1.00 

1.10 

2.05 

.05 


Poles. 


$2.00 
1.10 
8.35 
1.47 


Amoant. 


$16,500 
16,500 
44,850 
15,080 


KEPOHT  OF  MR.  D.  M.  CURRIE^   ASSISTAlTr  XiTGINEBB. 


St.  Louis,  Mo.,  June  20,  1889. 


Kajor:  IhaYd  the  honor  to  respeotfally  submit  the  following  report  upon  the 
*^Ptoy6ment  of  the  Misiuaeijipi  River  in  this  vicinity  for  the  fiscalyear  ending  Jane 
^  1889,  and  to  accompany  it  with  the  reports  of  assistants  in  local  charge,  to  which 
'*S*«noe  is  made  for  details. 

o  \Qey  are  as  follows :  <' Carroll's  Island  Hurdle"  and  "Pnlliight."  by  Mr.  William 
S- •Hitchell:  «*Twin  Hollows,"  "Jim  Smith's,"  "Snlphur  Springs,"  and  **Prooaring 
fc^^h,"  by  Mr.  C.  D.  Lamb ;  "  Lucas,"  hy  Mr.  J.  O.  Holman ;  "  Plant  and  Supplies,^ 


1.  CARROL'S  ISLAND  HURDLB. 


^>  leTotment  a 


Q^ 


ggf^gftting  450  feet  in  length,  were  dosed,  the  wattling  repaired,  and 
kl  the  lower  end  of  the  line  was  extended. 

2.  TWIN  HOLLOWS. 

^^^he  lower  part  of  the  new  bank  was  protected  in  1886,  and  that  work  remained  in 
^^-*^  condition^  but  a  cut  had  been  made  behind  it  a  distance  of  1,750  feet  above 
'ijyie  No.  1. 

'^^^  was  parti V  repaired  by  placing  a  mattress  upon  1,550  feet,  and  stone  revet- 
^^^t  upon  1,315  feet.    The  remainder  awaits  a  favorable  stage  of  the  river. 

3.   PULLTIOHT. 

^^^Ji  oontinuation  of  the  project  hurdles  Nos.  1  and  2  were  built  from  shore  to  the 
^2^^  ditrinff  the  months  of  If  arch,  April,  and  May.  They  were  broken  about  the  last 
^^  Hay,  when  the  river  rose  rapidly  to  the  top  of  the  hurdles.  The  wave  subsided 
T^^^ost  as  rapidly  as  it  came,  and  the  repairs  of  the  lines  were  begun  when  a  favor- 

^le  Btage  was  reached.    This  work  continued  to  the  close  of  the  year, 
^^^aidle  No.  4  was  repaired  during  August  and  September.    Soon  afterward  the 
^F^aonel  changed  so  as  to  follow  the  line  of  the  hurdle  closely.    It  scoured  a  pur- 
^?^n  of  the  pues  from  the  upper  row,  which  were  replaced  durine  the  fall.    This 
^X)6  was  damaged  again  during  the  winter,  and  was  repaired  upon  the  resumption  of 
^ork.    The  high  water  at  the  end  of  May  made  other  breaches  which  have  not  been 
closed. 
The  channel  has  not  crossed  to  PuUtight  since  hurdle  No.  1  was  built. 

4.  JIM  smith's. 

Work  was  resumed  about  May  10  on  the  extension  of  hurdles  from  No.  6  to  7i  in- 
elnsiye,  in  acoordanoe  with  the  amended  project.  The  force,  limited  by  the  plant 
available,  was  small,  but  considerable  progress  had  been  made  ou  Nos.  6  and  6^  when 
the  work  was  suspended  about  the  5th  of  June,  and  the  party  was  transferred  to 
FaUtight. 
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5.  fULPHUK  8PBINCM. 

The  wattling  of  hnrdle  No.  16  was  completed. 

6.  LUOAB. 

Qaarteis  were  erected  on  shore  daring  the  winter,  and«  beginning  In  March,  hurdles 
Nos.  1,  3, 3,  and  4  were  bnilt. 


LoeatioxL 


Carroll's  Island  Hurdle* . 

TwinHoUowftt 

PuUtightt 

Jim  Smith's  6 

Bttlphnr  Sprmgs  § 

I«ao»s§ , 


Total. 


1^ 


« 


450 


4,665 
1,500 


7,170 


13,786 


u     a 
gfl-C 


103 


4,876 
564 


8.548 


8^580 


^ 


SB 


26 


083 
76 


781 


1,886 


1,578 
6.758 
t400 


7,820 


17,648 


I 


(? 


85,400 

414,780 

M.500 


471,600 


1,066,230 


WattUng. 


II 

3 


653 


4,780 


1,400 
7.030 


I 
S 

I 


6.184 


76,734 


13,400 
116,016 


13^763  212;288 


fioTetinoiiL 


I 
B 


1,815 
700 


486 


2,590 


I 


f 


1,917 
30,050 
85^996 


18^325 


118,288 


*  Bepaira  of  hurdles. 

iCoQstraotioii  and  repairs  of  hurdlea. 


t  Bepaira  of  bank  proieotioiL 
^Huidlea. 


7.  PBOGURINO  ICATKBIAL. 

« 

Of  the  9,302.86  cords  of  bmsh  received,  4,467.5  cords  were  procured  by  hired  labor, 
and  the  remainder  by  contract,  delivered  apon  Government  barges. 

Piles  wer6  procured  by  contract,  delivered  at  the  works. 

Stone  was  procured  by  contract,  delivered  upon  Government  barges,  at  Grafton,  111. 

Miscellaneous  material,  including  bolts,  iron,  nails,  rope,  spikes,  and  wire,  were 
purchased  by  contract,  delivered  at  the  supply  depot. 

The  steamer  GetCl  Qillmore  did  the  towing,  delivered  supplies,  and  moved  the 
plant  as  required. 

a  PLANT. 

The  steamer  OetCl  GUlmore,  barges  Nos.  35,  26,  and  27,  also  pile-drivers  Nos.  1,  2, 
3,  4,  5,  7,  8,  11,  12, 15,  16, 17, 18.  19,  and  20,  received  extensive  repairs ;  other  vessels 
ordinary  repairs.    Forty- two  skiffs  and  twenty- fi^e  flats  were  built. 
Very  respectfully,  your  obedient  servant, 

D.  M.  CuBRn, 
AsiUiani  Engineer, 

Mai,  ^'  ^*  MiLLBB, 

Corpe  of  Engineeref  U.  8,  A. 


RBPOBT  OF  MB.  WILLIAM  S.  KITCHBIX,  StTPBBINTBKDBNT. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  report  that  the  following  repairs  were  made  to  the  Car- 
roll's Island  hnrdle  during  the  year  ending  June  SO,  1889,  the  hurdle  being  restored 
across  saps  aggregating  450  feet  in  width. 

The  first  gap  was  200  feet  in  width,  between  points  850  and  1,050  feet  east  of  the 
angle  in  the  hnrdle.  The  piling  here  had  been  completely  broken  down  and  removed 
by  ice  and  drift. 

The  second  gap  was  150  feet  wide  between  points  50  and  200  feet  east  of  the  angle. 
Here  the  hnrdle  had  been  destroyed  by  a  fire  which  had  left  only  the  stumps,  3  or  4 
feet  long^  of  the  piling. 

The  third  gap  began  at  the  angle  and  extended  down-stream  100  feet. 
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In  the  first  and  third  breaks  the  water  was  deep  enough  to  admit  pile-drivers  in 
Testorioff  the  line,  bat  in  the  second  it  was  too  sboal  and. the  new  pile  and  braces 
were  bolted  to  the  stamps  of  the  old  work. 

The  wattling  was  restored  across  the  breaks  and  thoroughly  repaired  along  the  en- 
tire  length  of  tbo  wall  between  the  angle  and  Carroll's  Island. 

On  the  island,  at  the  hurdle  end,  the  bank  was  graded  anew  and  the  stone  revet- 
ment repaired  and  restored. 
The  wovk  was  done  between  September  6  and  15. 
Very  respectfully,  your  obedient  servant, 

WlLUAM  S.  MrrcHFLi^ 

Superintendent 
Mai,  A.  M.  Miller, 

Cerpe  of  Engiueere,  U»  8..  A, 


REPORT  OF  MR.  C.  D.  LAMB,  SUPERINTENDBinr. 

St.  LouiSy  Mo.,  June  30, 1889. 

Major:  I  have  the  honor  to  snbmit  the  following  report  of  operations  at  Twin' 
Hollows,  west  side,  for  the  fiscal  year  ending  June  30,  1889. 

^n  examination  of  the  protection  work  at  this  place  made  early  in  November 
showed  that  the  work  done  in  the  fall  of  1886  was  all  in  good  condition,  but  the  on- 
protected  bank  had  been  cnt  away  for  a  considerable  distance  inside  the  low-water 
mattress.  This  erosion  begins  at  a  point  700  feet  above  hurdle  No.  0,  where  for  200 
feet,  measaring  down-stream,  the  bank  has  been  cut  awav  above  the  6*foot  stage  to 
a  distance  of  about  75  feet  inside  the  old  work.  For  200  feet  below  the  lower  end  of 
this  cot  the  erosion  has  lieen  small,  but  its  width  gradually  increases  as  we  approach 
hardle  No.  0,  where  it  amounts  to  75  feet  with  a  mazimam  depth  of  6  feet  inside  the 
old  work  at  a  stage  o#2  feet  above  standard  low  water;  Below  hardle  No.  0  for  70 
feet  the  top  of  the  bank  has  been  cut  away  for  a  distance  of  100  feet  inside  the  old 
vrcyrk.  Between  this  bench  and  a  point  160  feet  below  the  hurdle  a  semicircular 
basin  80  feet  wide  and  15  feet  deep  has  been  excavated  by  an  eddy  during  high  water.' 
For  50  feet  below  this-basin  the  erosion  has  been  very  small,  but  its  width  increases  as 
we  go  down-stream  and  amounts  to  75  feet  at  the  drift  above  hurdle  No.  1,  or  1,045 
feet  below  hurdle  No.  0. 

This  eroeion  made  necessary  the  building  of  a  medium  stage  mattress,  which  was 
begun  November  20.  This  mattress  was  built  on  way- flats  whenever  they  could  be 
floated ,  and  at  other  places  the  weaving  poles  were  held  u p  by  forked  sticks.  It  varied 
in.  width  from  25  to  75  feet,  and  for  convenience  in  building  and  placing  it  was  fabri- 
cated in  several  sections. 

One  section  was  built  on  the  bank  in  the  cut  mentioned,  from  500  to  700  feet  above 
hardle  No.  0,  which  extended  from  the  old  work  to  the  top  of  the  bank,  except  for 
50  feet  at  its  lower  end,  where,  as  the  bank  was  exposed  to  a  strong  cnrrent  during 
bigh  water,  all  that  portion  above  an  8-foot  stage  was  covered  with  riprap.  For  22S 
feet  below  this  section  the  revetment  was  carried  from  the  old  work  up  to  the  top  of 
the  bank,  but  from  a  point  275  feet  above  hurdle  No.  0  to  1,045  feet  below  the  same 
line  the  bank  was  covered  with  a  medinm  stage  mattress  from  the  old  protection  up 
to  a  stage  of  6  feet  above  standard  low  water;  below  this  point  the  bank  has  been 
eroded  bat  little  and  seems  well  protected  by  heavy  drift  held  by  hardle  No.  1. 

The  fabrication  of  mattress  was  completed  on  the  3d,  and  its  placing  on  the  11th 
of  December. 

Meanwhile  the  bank  nnproteoted  by  mattress  was  being  ri propped  as  fast  as  stone 
eould  be  procured,  and  this  work  was  continued  until  December  17,  when  work  was 
snspended  for  the  season  and  the  plant  towed  into  harbor.  The  revetment  had  then 
been  completed  op  to  the  top  of  the  bank  to  a  point  765  feet  below  hardle  No.  0,  280 
feet  above  the  lower  end  of  the  medium  stage  mattress;  below  this  poiat  the  water 
is  so  shoal  that  at  no  time  after  the  mattress  was  sank  could  a  loaded  stone  barge  l>e 
floated  within  100  feet  of  the  nnproteoted  bank. 

The  total  amonnt  of  work  done  daring  the  season  was  as  follows : 

Medium  stage  mattress  bnilt  and  placed. ......  1,570  linear  feet,  or  85,400  square  feet. 

Bevetment  placed ....1,315  linear  feet,  or  30,050  square  feet. 

Yery  respectfully,  your  obedient  servant, 

C.  D.  LAitfB, 

Superintendent, 

M%{.  A.  M.  M11.LKR, 

Carpi  of  Engineers,  U,  S,  A. 
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REPORT  OF  MR.  WILLIAM  8.   MITCHSLL,  SUPERINnENDKNT. 

^  St.  Louis,  Mo.,  Jime  30, 1889. 

Major  :  I  have  the  honor  to  Babmit  the  following  report  of  operations  at  Palltight^ 
111.,  daring  the  fiscal  year  ending  Jane  30,  1889. 

Danng  the  fall  aeaaon  of  18^  work  was  confined  to  the  repair  of  hnrdle  No.  4, 
which  had  been  damaged  during  the  high  water  of  the  preceding  Jane. 

Owing  to  the  very  deep  water  foand  near  the  old  hnrdle,  the  new  work  was  oon- 
Btrncted  on  a  shoaler  line,  300  feet  above  it,  and  connected  with  it  at  the  ends. 

Work  was  began  Angost  4  with  foar  pile-drivers  and  a  mattress  gans,  bat  the  force 
was  rapidly  increased  to  eleven  drivers  and  two  mattress  gangs,  and  by  the  end  of 
the  month  all  pile-driving  and  mattress-work  was  completed.  On  September  6  the 
wattling  was  completed  and  the  force  was  transferred  to  Carroll'B  Island. 

The  new  work  was  1,750  feet  in  length.  The  npper  or  drift  row  was  driven  in 
clamps  of  three  piles  each,  10  feet  apart,  one  pile  in  each  clnmp  reaching  to  the  level 
of  the  25-foot  stage  on  St.  Loais  gauge ;  the  other  two  reached  only  to  the  stringer 
which  was  placed  at  the  level  of  the  20-foot  sta^.  In  those  portions  of  the  horale 
sloping  back  to  the  old  work  the  clamps  were  20  feet  apart,  with  a  single  pile  driven 
between  them,  bolted  to  the  stringer  and  reaching  to  the  25-foot  level.  The  bardie 
row  was  driven  22  feet  behind  the  clamps,  with  braces,  striagers,  and  croee-string- 
t)r8  between  the  two  rows  in  the  ordinary  manner.  The  mattress  was  of  the  nsaal 
tvpe,  65  feet  in  width,  and  when  sank  aronnd  the  hnrdle  piles  reached  te  the  base  of 
the  clumps.  As  the  water  was  too  deep  to  wattle  the  piles,  brash  curtains  were  made 
and  sunk  in  front  of  the  hnrdle  row,  extending  firom  the  bottem  to  the  level  of  the 
5-foot  stage,  and  above  them  wattling  was  placed  to  the  12-foot  level. 

On  the  let  of  August  there  were  two  steam-boat  channels  past  Pnlltight  and  Twin 
Hollows,  one  marked  by  lights  from  hurdle  No.  2,  PulUight,  with  deep  water  through 
the  gap  in  hurdle  No.  4,  to  the  outer  end  of  No.  5;  thence  over  a  wide  bar,  with  a 
depth  of  8^  feet  at  the  14-foot  stage,  to  a  lieht  on  the  Missouri  shore  1,000  feet  below 
Wbitehouse.  The  other  channel,  with  sligntly  deeper  water  (9^  feet),  was  sonoewhat 
narrow  and  crooked,  and  was  close  to  the  Twin  Hollows  Ba^ crossing  the  reef  near 
the  outer  end  of  hurdle  No.  5,  Twin  Hollows.  When  work  was  begun  to  close  the 
gap  in  Pnlltight,  hurdle  No.  4,  the  first  channel  was  abandoned,  the  second  was 
lighted,  and  an  efibrt  was  made  by  dredelnff  with  pile-driver  Jets  to  deepen  and 
widen  It  for  the  use  of  steam-boats  and  witn  uie  hope  that  it^might  develop  such  a 
channel  as  to  relieve  the  works  at  Pnlltight,  in  part,  of  the  great  pressure  of  water 

g>aring  throagh  the  gap  in  No.  4.  Four  pile-dnvers  were  placed  on  the  bar  at  Twin 
ollows  August  9,  and  palled  themselves  with  anchors  up  and  down  over  it  for  two 
days,  using  their  jets  constantly,  and  although  the  river  ftsU  during  that  time,  thev 
succeeded  in  slightly  deepening  the  channel  over  the  reef.  They  were  then  so  mucn 
needed  to  increase  the  pile-driving  force  at  Pnlltight  that  they  were  removed. 

Daring  the  low  water  of  September  the  channel  shifted  back  to  the  shore  bar  at 
Pnlltight  and  crossed  to  the  Missouri  shore  parallel  with  and  immediately  above 
Hurdle  No.  4.  This  caused  a  scour  alons  the  iront  of  the  hurdle,  which  finally  car- 
ried away  the  drift-piles  for  580  feet  at  tlie  outer  end  of  the  line.  This  was  repaired 
under  Mr.  J.  O.  Holnian,  November  6  to  27.  The  drift-row  was  restored,  not  by  clumps 
but  piles  driven  6  feet  apart,  each  with  its  brace,  and  the  latter  reaching  alternately  to 
stringers  placed  at  the  12-foot  and  20  foot  levels.  Cross-stringers  were  also  bolted  to 
the  top  stringers  and  a  few  to  the  bottom  stringer.  The  piling  was  protected  firoiu 
scour  by  a  mattress  640  feet  by  40  feet,  extending  20  feet  on  either  side  of  the  drift- 
piles.  At  the  east  connection  of  the  old  and  new  hurdles  the  upper  row  of  piles  in 
clumps  had  been  broken  down  for  150  feet  by  drift,  and  was  replaced  with  a  row  of 
single  piles  and  braces  protected  by  a  mattress  265  feet  by  30  feet. 

I>uring  the  winter  this  hurdle  was  broken  by  ice  about  150  feet  east  from  the  west 
angle.  The  gap  was  150  feet  wide  in  the  hurdle-row  and  250  feet  in  the  drift-row. 
Work  was  begun  March  12  to  repair  this,  and  the  mattress  being  found  intact  no 
djffioulty  was  had  in  re-establishing  the  hurdle-piles  and  in  bracing  and  strengthen- 
!??e,*"®"^*  ^°  ^^^^  o^  ^^is  row,  and  to  form  a  curtain  for  it  and  a  mattress  for  the 
dnft-row,  a  mattress  180  feet  by  70  feet  was  constructed  and  sunk.  The  depth  of 
water  in  the  drift-line  was  so  great  that,  on  account  of  a  scarcity  of  long  pilee,  this 
^117^^  *oSV°*y  partially  restored,  but  it  was  completed  in  the  eariy  part  of  May. 

un  the  30th  of  May  this  hurdle  was  again  broken  in  two  places,  each  about  175 
feet  m  width  and  beginning  200  feet  and  175  feet,  respectively,  west  from  the  east  and 
w  *^°?  ^,  .1®  "°®-  Between  these  gaps  the  drift-row  was  very  much  broken, 
out  ttie  hurdle-piles  were  in  good  condition.  The  damage  was  done  by  drift  and  hiirh 
water  which  broke  down  hurdles  Nos.  1  and  2.    On  the  28th  of  June  two  pile-drivers 
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line  parallel  with  the  old  hurdle  and  570  feet  below  it.    This  necesaitated  revetting 
the  bank  between  the  two  portions  of  the  hnrdle,  but  placed  the  new  work  on  the 
lioe  of  the  ehoalest  water  in  the  vicinity.    The  extension  is  1,640  feet  in  length  and  - 
was  completed  May  9,  with  the  exception  of  150  feet  of  hurdle  piles  and  braces  at  the 
west  end  of  the  line  and  which  could  not  be  placed  on  account  of  low  water.    The 
hurdle  was  constructed  with  a  line  of  three-pile  dumps  for  a  drift  row,  a  braced 
hurdle  row  with  stringers  and  cross-stringers,  and  a  mattress  which  extended  to  the 
base  of  dumps ;  it  was  curtained  up  to  the  10-foot  level  and  wattled  2  feet  higher. 
While  incomplete  it  was  broken  twice  by  scour  and  drift.    The  first  break  was  re- 
paired and  a  force  was  engaged  on  the  second  when,  May  28  to  30,  work  was  temporarily 
suspended  on  account  of  storms  and  high  water.    The  river  rose  8.5  feet  in  two  days, 
xeaiching  a  stage  24.5  feet,  submerging  tne  hurdle  and  overflowing  the  adjacent  banks. 
On  May  31  the  hurdle  was  broken  in  four  places  by  the  drift  which  had  accumulated 
against  it.    The  aggregate  length  of  the  gaps  was  about  700  feet,  and  the  maximum 
depth  of  water  formed  in  them  was  46  feet,  about  150  feet  from  shore.    The  great 
mae»  of  drift  above  this  hurdle  was  carried  by  the  currents  pouring  through  the  gaps 
against  hurdles  Nos.  2  and  4,  breaking  them  in  succession. 

Afl  the  water  began  to  UkU.  three  pile-drivers  were  placed  at  work  to  repair  the  line, 
and  the  force  was  gradually  increased  to  eisht  drivers,  although  on  account  of  repairs 
to  machinery  they  were  not  all  continuoudy  effective.  The  wreckage  has  been  en- 
tirely deared  awav  and  the  piling  has  been  restored  across  the  gaps  with  exception 
of  hurdle-piles  and  braces  for  about  300  feet,  so  that  the  Hue  is  practically  unbroken 
for  1,500  feet  from  shore.  Near  the  shore  the  drift  accumulated  so  fast  above  the 
repairs  that  the  drift  line  could  not  be  kept  straight,  but  was  driven  in  a  curve  reach- 
ing down-stream  nearly  to  the  edge  of  the  mattress.  This  necessitated  widening  the 
mattress  48  feet  for  380  feet  in  length.  A  mattress  100  feet  by  45  feet  was  constructed 
over  the  drifl  above  the  hurdle  in  this  portion  of  the  line  and  the  whole  was  sunk  to 
the  bottom.  A  second  mattress  150  feet  by  50  feet  was  constructed  over  another  por- 
tion of  the  drift  farther  out  and  it  also  will  be  sunk. 

The  extension  of  hurdle  No.  2  was  begun  April  13,  joining  directly  onto  the  old 
work  and  on  a  line  parallel  with  No.  1,  and  on  May  14  it  was  completed  with  curtains 
and  wattling  to  the  12-foot  level  for  1,275  feet  from  shore.  The  drift  dumps  and  mat- 
tress had  been  extended  100  feet  farther,  to  the  ed^e  of  the  dry  bar,  beyond  which 
nothing  could  be  done  at  that  time.  The  construction  of  this  hurdle  was  similar  to 
that  or  No.  1,  except  that  the  mattress  Was  built  immediately  after  driving  the  pile 
clamps,  to  the  rear  piles  of  which  it  was  attached  by  yokes  and  which  guided  it  into 
place  while  being  sunk.  About  180  feet  of  mattress  had  been  made  and  sunk  in  that 
manner  at  the  outer  end  of  hurdle  No.  1  before  it  was  tried  on  No.  2.  After  sinking 
the  mattress  the  hurdle-piles  and  braces  were  driven  through  it  and  the  line  was 
eompleted  as  rapidly  as  possible. 

On  May  13,  the  day  after  the  completion  of  the  wattling  and  three  days  after  the 
first  break  in  No.  1,  this  hurdle  was  broken  also  between  points  550  feet  and  675  feet 
from  shore  and  directly  in  the  line  of  the  current  through  the  gap  in  the  upper  hur- 
dle. As  the  water  rose  with  each  new  break  in  the  No.  1,  this  gap  widened  until  it 
xeaohed  850  feet,  beginning  130  feet  from  shore.  Repairs  were  not  begun  until  June 
6f  when  a  force  of  men  and  pile-drivers  under  Mr.  C.  D.  Lamb  were  brought  from 
Jim  Smith's  for  that  work.  Four  drivers  were  at  first  placed  on  the  line,  but  others 
were  added  until  June  21,  when  eight  were  in  service ;  on  the  28th  and  29th  three  of 
these  drivers  were  removed  to  hurdle  No.  4,  and  at  the  end  of  the  month  and  year  the 
piling  for  the  lino  was  entirely  restored  except  in  60  feet  of  the  hurdle  row  about  500 
feet  from  shore,  and  across  which  space  a  mattress  was  made  and  sunk  on  the  last 
day  of  June.  Piles  for  the  drift  row  were  driven  for  200  feet  beyond  the  point  (1,275 
feet  from  shore)  at  which  the  hurdle  was  stopped  by  low  water,  and  the  effort  will  be 
made  at  the  present  stage  of  the  river  to  extend  the  hurdle  to  its  full  length— 2,150 
feet  from  shore.  The  mattress  for  the  extension  has  just  been  begun.  Wattling  has 
not  been  attempted  on  either  line. 

The  construction  and  repair  of  these  hurdles  has  been  difficult  and  slow,  the  river 
havine  made  a  most  persistent  and  energetic  effort  to  maintain  its  channel  across 
their  Tines.  The  west  ohanneL  however,  past  Twin  Hollows,  is  in  use  by  steam- 
hoats  and  is  a  very  good  one,  although  no£  so  deep  as  that  passing  this  place  and 
which  we  are  endeavoring  to  close. 

The  protection  of  the  bank  between  the  two  sections  of  hurdle  No.  1  was  accom* 
pliahed  with  a  mattress  640  feet  in  length  and  increasing  in  width  from  50  feet  to  100 
feet  and  made  from' small  willows  cut  on  the  bank.  It  was  begun  March  26  and  was 
sank  April  ^  and  extends  below  the  low-water  contour  from  tne  dough  below  No.  1 
to  the  extendon  of  that  hurdle.  Above  the  mattress  stone  was  placed  up  to  the 
18-foot  level,  and  immediately  above  and  below  the  hurdle  end  this  stone  work  came 
up  to  the  top  of  the  bank  at  the  24- foot  level.  In  addition  to  this,  a  line  of  piles  was 
driven  across  the  slough  opening  from  the  head  of  the  mattress  to  the  old  hurdle,  to 
eateh  drift  and  to  stop  the  current  which  mns  Into  the  dough  at  the  higher  stogea 
of  the  river. 
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The  following  statement  shows  the  amount  of  work  done  daring  the  year: 

Namber  of  piles  driven ..•••..—«  4,376 

Strineersand  cross-stringers  placed 9& 

Foaudation  mattress  constracted  and  snnk sqoare  feet . .  410, 230 

Protection  mattress  constructed  and  snuk do.^....  50,095 

Stone  revetment  placed do 15,901 

Cartains constracted  and  placed. do 44,500 

Wattling  placed do :i2,234 

Mattress  to  sink  drift  constractdd do 12, 100 

Mattress  to  sink  drift  sunk do 4,500 

Very  respectf ally,  your  obedient  servant, 

WU.  S.  MlTCHXZX^ 

SuperiiUmdemt. 

MaJ.  A.  M.  MxLLSK, 

Cwrpt  o/Engimeerif  U*  8,  A, 


BXPOBT  OF  MR.  O.  D.  LAMB,  SCTPXRIXITBNDBXrr. 

St.  Louis,  Mo.,  June  30, 1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Jim 
Smith's  and  Sulphur  Springs  for  the  fiscal  year  ending  June  30,  1889: 

The  work  done  daring  the  past  year  on  tue  stretch  of  river  between  Beard's  Island 
and  the  foot  of  Foster's  Island  was  confined  to  completing  and  extending  hardies 
previously  built,  and  for  convenience  it  is  all  included  in  one  report. 

Operations  were  begun  April  24  on  Sulphur  Sprinssliurdle,  No.  16.  This  line,  built 
in  June,  1888,  was  found  in  good  condition,  and  it  had  caused  a  fill  of  about  6  feet 
over  most  of  the  area  protected  by  it.  Tlie  hurdle  was  completed  by  raising  the 
wattling  from  12  to  a  22-foot  stage  for  200  feet  at  the  east  end  and  to  a  20>foot  stage 
on  the  remainder  of  the  hurdle.  This  work  was  completed  May  8,  and  the  force  was 
then  removed  to  Jim  Smith's. 

The  hurdles  at  that  place  were  found  in  2ood  condition,  but  there  has  been  a 
ohanse  there  in  the  regimen  of  the  river  since  tne  hurdles  were  built.  The  bar,  which 
in  1884  prevented  the  completion  of  the  lines  below  No.  3,  now  extends  much  farther 
toward  the  Missouri  shore,  but  it  has  been  cut  through  by  a  channel  which  runs 
down  past  the  outer  ends  of  all  the  lines  below  No.  6.  A  towhead,  with  its  top  from 
20  to  1^  feet  above  low  water,  has  been  formed  from  the  head  of  the  work  to  a  distance 
of  2,000  feet  below  hurdle  No.  7|,  except  in  a  chute  from  200  to  300  feet  wide  below 
hurdle  No.  5^.  This  towhead  has  been  cut  away  for  a  distance  of  50  feet  inside  the 
ends  of  No.  7  and  No.  7|,  but  the  water  line  at  a  20-foot  stage  is  about  100  feet  outside 
the  ends  of  Nos.  6  and  6^. 

Work  was  begun  May  9  upon  the  extension  of  hurdle  No.  6^,  and  it  was  completed 
during  the  season,  with  the  exception  of  the  wattling,  to  a  distance  of.  700  feet  from 
shore.  The  drift  row  was  driven  and  the  mattross  built  to  the  outer  end  of  the  line 
330  feet  farther  out,  but  on  May  30  a  rapid  rise,  accompanied  by  heavy  drift  began, 
which  carried  away  100  linear  feet  of  floating  mattress  and  overturned  the  unbraced 
drift  piles.  Two  small  breaks,  each  50  feet  wide,  were  also  made  in  the  completed 
line,  one  beginning  250  and  the  other  450  feet  from  shore.  These  breaks  had  been 
closed  by  a  drift  row  when  the  pile-drivers  were  transferred  to  Pulltight  on  the  5th 
of  June.  The  driving  of  piles  on  hurdle  No.  6,  which  had  been  begun  May  25,  was 
suspended  at  the  same  time.  It  had  then  been  driven  and  stifTened  with  stringers  to 
a  distance  of  500  feet  from  shore.  The  mattress  was  built  and  placed  to  the  same 
point  and  the  force  transferred  to  Pulltieht  on  the  11th  of  June. 

The  usual  form  of  construction  was  adopted  on  both  lines,  except  that  the  mattress 
was  built  and  placed  before  the  hurdle-piles  were  driven,  being  held  during  construc- 
tion by  yokes  woven  into  its  upper  edge  which  slipped  down  on  the  braces  of  the 
drift  row.  The  stringers  on  the  drift  row  of  No.  6  were  placed  between  the  piles  and 
braces,  in  order  that  the  yokes  might  be  used  at  higher  stages. 

The  total  amount  of  work  done  during  the  season  was  as  rollows : 

Number  of  piles  driven,  554. 

Depth  to  which  driven,  7,855  feet. 

Number  of  stringers  placed,  76. 

Mattress  fabricated,  1.500  linear  fe6t,  or  101,500  square  feet. 

Mattress  sunk,  1,400  linear  feet,  or  94,500  square  feet. 

Wattling  placed,  1,400  linear  feet,  or  13,400  square  feet. 
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A.  Borrey  was  made  Jnne  11  to  13,  and  soundings  taken  from  the  hea4  of  Jim 
Smith's  to  the  foot  of  Foster's  Island. 

Yery  xespeetfoUy,  your  ohedient  aerranti 

C«  D.  LamB) 

ICi^or  A.  M.  MnxBB, 

Corpt  of  Bn^me^n^  Uf  3.  M 


BSFOBT  OV   XB.   JOHN  O.    HOLMAK,    BUFSBINTSNDKNir. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  haye  the  honor  to  snbmit  the  following  report  of  operations  at  Laeas* 
for  the  fiscal  year  ending  June  30, 1880 : 

Constmctioii  work  on  the  hurdles  at  Lncas*  was  begun  March  6  and  closed  June 
25.  Duriuff  that  time  four  hurdles  were  built  with  a  total  length  of  7,170  linear 
feet.  The  hurdles  are  numbered  1,  2,  3,  and  4,  with  a  distance  of  1,000  feet  between 
Kos.  1  and  3  and  2  and  3,  and  1,500  feet  between  Nos.  3  and  4.  The  amount  of  work 
done  on  each  hurdle  is  given  in  the  following  table : 


I^encthof. * linear  feet.. 

PfleedriTen ...•••.•• number.. 

I^tli  driven feet.. 

• linear  feet.. 

, sqoare  feet.. 

'WettUng linear  feet.. 

WattUnff— ••... a^OArefeet.. 

Beretment linear  feet.. 

aqoAre  feet. . 


Vfrat 
hurdle. 


1,160 

908 

11.211 

1.870 

112,200 

1,250 

30,125 

260 

7,160 


Seoond 
bardie. 


1,680 

706 

8.460 

1,600 

100,800 

1,660 

28,000 

80 

8,000 


Third 
hordle. 


1,890 

900 

11,060 

1,060 

118.900 

1,080 

28,840 

80 

8,600 


Fonrth 
bnrdle. 


2,650 

1,035 

18.641 

2,840 

140,400 

8.660 

80,960 

66 

976 


TotaL 


7, 170 

8,648 

44,971 

7,820 

471,600 

7,080 

116,916 

486 

16,886 


The  form  of  construction  was  the  same  in  all  the  hurdles.  Two  rows  of  piles  were 
driven  22  feet  apart,  with  the  tops  of  the  upstream  or  drift  row  left  at  the  25-foot 
stage  and  the  lower  or  hurdle  row  at  the  20-foot  stage  abov^e  low  water.  The  piles 
in  the  drift-row  were  driven  in  clamps  of  two  or  three  piles  with  the  centers  spaced 
12  feet  apart  y  the  single  line  of  piles  in  the  hurdle j  row  6  feet  apart»  The  three 
pile  clumps  were  used  ih  the  drift-row  nearly  the  luU  length  of  No.  1  and  in  the 
river  ends  of  Nos.  2,  3,  and  4.  A  double  row  of  stringers  were  bolted  to  the  drifts 
TOW  piles,  one  at  the  25-foot  stage  and  one  at  the  water  surface,  which  averaged 
about  a  12-foot  stage  during  the  construction  of  Nos.  1,  2,  3.  and  the  shore  half  of 
No.  4.    On  the  river  half  of  No.  4  the  stage  of  water  was  too  high  to  place  the  lower 

TOW. 

After  the  mattress  was  sunk  a  stringer  was  bolted  to  the  hurdle -piles  at  the  20-foot 
stage  with  cross  stringers  reaching  from  the  drift  to  the  hurdle-row  at  each  Joint  in 
the  upper  drift-row  stringer.  Brace  piles  were  also  driven  below  the  hurale  row 
every  12  feet  and  bolted  to  the  hurdle-stringer. 

Seven  pile-drivers  were  used  on  the  construction  work  durins  most  of  the  season. 

The  brush  mattress  was  woven  in  the  usnal  way.  It  was  bailt  60  feet  in  width,  15 
feet  above  the  hurdle  row,  and  45  feet  below  it.  For  a  length  of  60  feet  at  the  shore- 
ends  of  Nos.  2  and  3,  the  mattress  was  made  80  feet  in  width.  For  the  protection  of 
the  shore-ends  riprap  was  placed  above  the  mattress  to  the  top  of  the  bank.  A  T-head 
mattress  100  feet  long  by  60  feet  in  width  was  placed  at  the  river  ends  of  Nos.  1,  2, 
and  3,  with  the  upper  end  55  feet  above  the  line  of  the  hurdle  piles. 

Wattling  was  placed  the  full  length  of  each  hurdle.  At  the  shore-ends  where  the 
water  was  less  than  10  feet  in  depth  the  brush  was  woven  on  the  hordle  piles  and 
pushed  down  with  hurdling  forks.  In  greater  depths  curtain  mattresses  averaging  125 
feet  in  length  were  made  between  the  drift  and  nurdle  rows  and  lowered  into  place 
against  the  hurdle  piles.  The  wattling  on  Nos.  1,  2,  and  3  was  placed  to  the  15-foot 
sta^e,  on  No.  4  to  the  8-foot  stage  above  low  water. 

Considerable  difficulty  was  experienced  in  checking  a  scour  which  developed  under 
the  mattress  near  the  shore-ends  of  Nos.  1  and  2.  During  the  high  water  at  the  close 
of  M aroh,  400  linear  feet  of  No.  1  hurdle  gave  way  where  weakened  bv  this  scour. 
At  the  same  time  nearly  100  feet  was  carri^  away  firom  the  river  end  of  the  hurdle. 
In  repairing  the  break  a  mattress  230  £»et  long  was  placed  along  the  shore  Just  above 
the  old  drln  row  with  rip-rap  above  to  the  top  of  the  bank.    Another  mattress  260 
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feet  long  wae  placed  ftoroBS  the  sbore-end  of  the  break  with  its  down-stream  edge  Jost 
abov^e  the  line  of  the  old  drift  row.  The  line  of  the  drift  and  hurdle  rows  driven  to 
close  this  break  was  slightly  inclined  np  stream.  The  river-end  of  No.  1  was  not  re- 
driven. 

The  mazimnm  namber  of  persons  employed  at  any  one  time  was  350,  all  of  whom 
were  subsisted  at  the  qaarters  on  shore  erected  dormg  the  months  of  January  and 
February.    A  tramway  450  feet  long,  extending  firom  the  quarters  to  the  steam-boat 
landing,  was  placed  on  the  hurdle  to  facilitate  the  liandling  of  supplies, 
very  respeotfullyi  your  obedient  servant, 

John  O.  Holman, 

Supmmtmdemi, 

Mi^o'  ^'  ^'  Miller, 

(hrp9  ofJEngineenf  IT.  8.  A, 


BKPOBT  OF  MB.  B.  8.  TAN  NORMAIT,  8UPSBIMTBKDXNT. 

St.  Louis,  Mo.,  June  30, 1889. 

Major  :  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  supply 
depot  connected  with  works  of  improvement  under  your  charge,  for  uie  fiscal  year 
ending  June  30, 1889. 

Following  is  a  j^eral  account  of  work  done  on  each  class  of  plant  under  super- 
vision of  the  superintendent  of  supplies : 

TOW-BOAT. 

New  decking  was  placed  on  the  main  deck  of  the  steamer  Chneral  OUlmoref  from 
the  engine  room  forward,  and  on  both  guards. 

The  chocks,  caps,  and  nosing  of  forward  guards  were  renewed. 

Seven  kevels  and  7  fenders  were  made,  2  braces  for  support  of  boiler  deck,  ffoard 
and  bumpers  on  each  outside  rudder  renewed,  and  the  starboard  fantail  renewed. 

The  coal- boxes  were  sheathed  and  relined  on  the  sides ;  the  ice-box  sheathed  with 
galvanized  iron,  and  the  bed-plates  under  the  main  and  nigger  boilers,  hatch-cover- 
ings, outriggers,  plates  for  heels  of  fore  and  aft  chains,  renewed. 

The  brick- work  in  the  ash-pan  and  around  the  boilers,  and  scuppers  on  the  boiler 
deck,  were  renewed. 

Iron  knees  were  placed  on  the  sides  of  forward  guards;  the  forward  guarda 
sheathed ;  bunkers  on  sides  of  boilers  rebuilt,  and  the  splash  bulkhead  and  hood  end- 
plank,  on  both  sides  of  hull  at  the  false  transom,  sheathed  with  galvanized  iron. 

Only  the  principal  items  of  repairs  are  mentioned,  the  almost  innumerable  minor 
repairs  incidental  to  tearing  up  the  deck  of  a  vessel  being  omitted. 

PILV-PRIYXRS. 

New  leads  were  placed,  one  each  on  Noe.  4,  8,  and  16,  and  two  each  on  Nos.  15,  18^ 
19,  and  20. 

New  crab-frames  were  made  for  Nos.  4,  11,  17, 18,  19,  and  20,  and  new  strainers 
placed  on  Nos.  1, 4,  5, 11,  12, 16,  and  18. 

New  roofs  were  placed  on  Nos.  1,  4,  7,  8,  16^  and  20,  and  new  slUs,  one  on  No.  4  and 
two  each  on  Nos.  3  and  20. 

In  addition  to  the  above-named  extraordinary  repairs,  the  following  ordinary  work 
was  done  on  all  the  drivers  as  needed :  Replacing  chocks,  timber-heads,  oomer- 
bands,  kevels,  braces  to  leads,  patching  decks,  calking,  and  general  overhauling  of 
machinery. 

UACHINB  SHOP. 

Was  calked  once  on  the  sides  and  ends. 

BABGSS. 

The  followiM  extensive  repairs  were  made  to  Nos.  26,  26,  and  27. 

A  deck  and  mme,  consisting  of  decking,  beams,  cutting-strake,  plank-sheei^,  2  seta 
<>' Wte,  4  chocks,  6  sets  timber-heads,  4  kevels,  and  noung  were  renewed  on  each. 

Four  hatch  covers  were  made  for  each  and  the  deck  and  sides  calked  and  new  pnmpa 
supplied. 
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Sxtenaive  repairs  to  the  sides  of  these  barges,  consisting  of  renewal  of  planking, 
ireie  also  made. 

Fonr  hnndred  feet  of  planking  was  renewed  on  baroe  No.  6w 

New  gas- pipe  pnmps  were  placed  on  barges  Nos.  4,  0,  8,  and  21. 

Aside  from  the  extensive  repairs  noted,  uie  repairs  to  barffes  haye  been  of  an  ordi- 
nary character,  snch  as  renewing  timber-heads,  chocks,  andkevels;  repairing  pnmps 
and  capstans;  patching  and  calking  decks  and  sides  and  painting  and  letterlDg  sides. 

BABGB  FLATS. 

Koa.  57  and  58  were  calked  three  times,  8  feet  above  light  water  line. 

qUABTBB-BOATB. 

Ko.  5  was  twice  calked  and  a  partition  bnlkhead  renewed.  No.  7  was  calked  twice 
and  plank-sheer  nosing,  ontriggers,  and  deck  on  the  lifter  end  of  the  starboad  gnard 
renewed. 

1CATTRB8S  BABOS. 

Ways  and  platform  were  remoyed  to  make  a  gangway  Oiv  the  barge,  which  u  need 
as  a  wharf-boat,  the  deck  sheathed  and  the  heelof  bitts  fastened. 

WAT8  FOB  UATTBXSSBa. 

Forty-two  were  placed  on  small  flats  and  15  on  large  flata. 

FLATS. 

Beventeen  small  flats,  10  feet  by  90  feet,  and  8  baree  flats  16  feet  bv  40  feet  Meoked) 
yrere  bnilt  and  91  repaired,  37  of  which  were  decked  and  platform  decks  bniit  on  21. 

SKIFFS. 

Thirteen  were  repaired,  5  rebuilt  at  the  depot,  and  42  bnilt  nnder  contract. 

TAWLS. 

Twenty-fbnr  were  repaired. 

TOOLS  A2n>  APPLLLNOBS, 

Fifty-three  cant-hook  handles,  86  capstan  bars,  8  pnmp  brakes,  3  box  and  18  sas- 

Sipe  pumps,  1  umbrella  stafl^  and  10  coal-boxes  were  maae.    Handles  were  fitted  to 
9  pike  poles»  72  axes,  62  cant-hooks,  35  hurdling  forks,  3  hammers  and  3  spike  mauls, 
and  33  blocks  were  repaired. 

Two  hundred  ring  bolts,  bolts  for  pile  drivers,  barges,  and  small  boats,  and  numer- 
ous other  appliances,  were  made  at  the  depot  and  sent  to  the  works  during  the  year. 
All  tools  and  appliances  and  boarding  outfit  in  the  field  requiring  repairs  were  sent 
to  the  depot  for  that  purpose. 

POBTABLB  BUILDINO. 

The  rooft  of  ten  sections  were  removed  and  painted.  The  oflSce  quarters  on  barge 
flat  No.  57  Were  repaired  by  renewing  the  canvas  on  the  roofs  of  3  sections,  cover- 
ing the  ends  and  sides  ot  office  with  canvas,  sheathing  olBce  floor,  painting  inside, 
and  placing  ventUators  in  each  section. 

BOARDING  OUTFIT. 

Seven  refrigerators  were  made  and  6ioe-boXes  repaired.  Fourteen  water«cooler 
boxes  and  3  meat-saw  handles  were  made,  2  single  bunks  repaired,  and  5  double  bunks 
nailed  together. 
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SUPPLY  DEPOT. 

A  gangway  to  the  wharf  was  built,  the  office  floor  sheathed,  a  ooal  shed,  shed  for 
bolts,  and  a  shed  for  storing  barrows  and  tracks  were  bailt|  and  looft  of  baildingii 
patched. 
All  subsistence  supplies  required  in  the  field  were  also  distributed  firom  the  depot. 
Yery  respectfolly,  your  obedient  servant, 

8.  8.  Yjlk  Korman, 

Major  A.  M.  Miller,  , 

Carpi  of]Dmgku«r$  U*  8,  M 


Ccngtruction  aeeouniy  showing  fatal  eo9t  ofworlu  to  Jume  SO,  1889. 


Name  of  work. 


Expended 

Jmorto 
Ly  1,1888. 


Expended 
duimgfieoftl 
year  ending 
J  one  80,1880. 


Total 

cost  to 

June  30^18881 


Piasa  Island: 

Dam 

Dam  (oatting  channel) 

Alton  Dam 

Alton  Dike 

Sawyer  Bend  protection 

TenioeDikea 

Anenallaland  protection. 

Closing  Cahokia  Chute 

Channel  opposite  St.  Louis 

Horsetail  Bar: 

Dikel 

Dike  2 , 

Dikes 

Dike* 

Dike  5.. 

Training-wall 

Hurdles 

Bank  protection 

Carroll's  Island  Hozdle 

Twin  Hollows: 

West  side,  hurdles 

West  side,  bank  protection , 

East  side,  hank  protection 

Beard's  Island : 

Primary  hurdle 

Bank  protection 

Jim  Smith\  hurdles 

Pnlltight.  hurdles 

Chesley  Island : 

Bank  protection 

Hurdles  

Sulphur  Springs,  hurdles 

Luoas\  hurdles... 

Fester  Island 

Fort  Chartres  Dam 

Turkey  Island 

KaskaskiSj  protection 

Liberty  Island : 

Dam 

Protection 

Devil's  Island: 

Dikel 

Dam  J.....— 

Dam  2 

Hinton  Point,  hurdles 

Cape  Girardeau,  primary  hurdle 

Cairo,  protection 

BemoTlng  obstructiotts,  snag-boat  Wright, 


«32, 

8. 
88. 
76, 

88, 

*a, 

118. 
68, 

40, 
28, 
82, 
41, 
86, 
81, 
548, 
40, 


888.80 
116.86 
740.05 
652.74 
808.68 
341.85 
500.06 
&68w21 
455.54 

640.68 
600.26 
602.54 
200.11 
833.87 
253.28 
834.08 
900.56 


248, 

10. 

128, 

7. 

84, 

827, 

206b 

64, 

27, 
177. 


887.82 
16L31 
920.80 

166.24 
258.76 
088.44 
475.74 

4ia04 
80&61 
864.24 


44, 

36. 
24, 
66. 

6, 
45, 

65, 
40. 
16. 
88. 
81. 
160. 
4. 


296.08 
812.86 
463.85 
465.62 

053.91 
120.40 

871.17 
848.68 
678.30 
436.87 
080.18 
488.82 
280.45 


04.099.68 


7,817.66 


14.070.66 
104,486.06 


67.427.60 


03S.S8S.80 
8,11&8S 
83,740.05 
76.6G3.74 
86^803.63 
36.34L86 
42,500.00 

119. 058.  U 
68;4fi5c54 

40,548.58 
28.600.28 
82,002.54 
41. 280.  U 
36,033.87 
81.253.28 
648.834.08 
40.008.56 
4,003.58 

248,837.82 

2Q.97&96 

128»820.30 

7.166.24 

84.258.78 

342. 018. 10 

300.071.70 

64,416L04 
27.808.61 
177.964.24 
67. 427. 60 
44,206.02 
36,812.88 
24,463.85 
66.46&<I2 

5.053.91 
46.128.40 

65.87L17 
48.84&58 
16.678.30 
88.436.37 
31,930.18 
160,480.88 
4.280.46 


Total 


8»  272, 797.40 


197,914.45 


8. 470, 7U.  04 
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JPtapertff  mnfi  material  account. 


GHass  of  proporty. 


Steamer  A.  A,  Humphr^M  (nqaehinery) . 
Steamer  Gen,  GiUman 


Pi]»4riTer«... 
W»y» 


ipply  depot 

Iffaehfiie  shop 

Saiall  boats 

Tools  and  sppliaaces 

OAoe  famitare 

Snryey  instmineats 

Phoiognphic  apparatus 

Steanier  Gitbervg  maohinery. 
Material: 

Bmsh 

Piles 

Stone  .'................•.. 

Stone^LiUie  Rock .' .' "  1 1 ! 

Iffanilla rope,  ete ,... 

Wire 


etc. 


HaOs 

I^iikeo 

Bolta,  sorewa, 

Cleyisee....?. 

I^nmber^. 

Oakum 

Coal 

Ice 

Haierlal,  misoeUaoeoas. 

Subsistence 

Whisky  and  dnohona  . . 

Tng  J^ignan 

Loot  property 

Profit  and  loss 

Tents 

Boai^ing  ontAt 


Balance 
July  1, 188& 


Total 


$6,000.00 

14,286.80 

40.772  10 

83,420.08 

1,818.31 

1,405.44 

11.687.00 

3,805.88 

1,618.14 

4,630.04 

1,074.05 

410.47 

574.81 

aoa48 


614.88 

8,829.44 

760.25 

1,581.00 

7,052.64 

886.62 

830.72 

192.22 

804.44 

308.20 

122.03 

416.50 

95.44 

28.00 


446.67 

394.86 

1,885.98 

4,077.72 

48.078.86 

24,148.84 

190.75 

11,056.41 

231,066.93 


Debits. 


Credits. 


Balance 
jriine80,1888L 


$17,789.50 

10,910.83 

6,811.88 

226.86 

868.81 

88a  28 

1,103.47 

119.88 

U,  297. 48 

2,292.06 

100.00 

9.60 


142.80 

90,846.49 
83,677.68 
12,022.88 


6,044.86 

749.82 

264.87 

607.80 

732.08 

2,828.63 

.99 

6,461.90 

347.00 

7,643.47 

S;  081. 79 

4.962.60 

19,012.04 


1,476.23 
100,908.07 


$18,675.61 

18,264.82 

11,11&47 

653.66 

868.81 

8,778.26 

853.11 


6|587.80 

1,770.98 

87.99 

118.60 


19,865.82 
82, 308. 86 
12,68&04 


1,514  66 
779.98 
874.60 
445.08 
760.08 

8,886.00 


6,299.61 

423.58 

7,448.47 

2,081.70 

4.083.47 

19,874.88 

220.98 


2.842.56 
174,886.71 


$6,000.00 

13.400.69 

42,418.70 

87,619.83 

891.61 

905u44 

9,708.07 

8»  865.60 

1,782.58 

9,400.77 

8,40&19 

422.48 

465.11 

200.48 

142.80 

1.706.00 

6,oea26 

04.54 
1,681.99 
11,182.88 
856.46 
220.49 
443.44 
286.44 
801.93 
123.92 
678.89 

18.86 
128.00 

*"i*386.'76 

181.52 

1,165.00 

4,077.72 

43, 07P.  85 

84, 148. 8i 

190.75 

10, 18a  08 

826,703.29 
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J>»iaXL  oojMitwciion  awoH.n%^  •/Un&itty  tMi  ofwarkifiuring  ike  fiscal  year  ending  June  30, 1689. 


Labor,  inateriAl,  plant,  eto. 


Labor,  anporintendenoo,  et& 

General  expense 

United  Statee  Engineer  office . . . . 

Gaoge  readers 

Telephone 

Steamer  OmmtoI  QUknw* 

Bai7{es 

Pile-drtvers 

Qaarter*boats 

Qoarters 

ways  for  mattress 

Supply  depot 

Small  boats 

Tools  and  appliances 

Boarding  outfit 

Otfioe  Itimitnre 

Survey  instruments 

Subsistence 

'Whisky  and  oincliona 

Brush 

PUes 

Stone •.... 

Bope 

Wire 

Nails 

Spikes 

Hcrew-bolta 

Lumber 

Oakum 

Coal 

Ice .' 

Miscellaneous  material , 

Steamer  JSekert,  pumping  out  reef 

Total 


CarroU's 
Island 
hurdle. 


TwInHoL 
west-side 
bank  protec- 
tion. 


$80L18 

161.67 

290.74 

a37 

m.u 

454.86 
176.81 
204.40 
64.79 
187.15 


8&06 

91.08 

31.86 

86.38 

2.77 

8.87 

479.80 


$1,288.68 
26L11 
610.88 
14.26 
119.20 
886.12 


Pulltiffht 
hurdle. 


12a  44 


189.95 
522.72 
169l70 


4.72 


1&82 


80.80 
2a  50 

laoo 


49.86 

92.83 

7a  67 

92.69 

4.78 

a67 

614.62 


1,632.76 


$27,877.96 
2;75L48 
4, 64a  86 

183.48 
1,05L22 
8,837.49 
2, 84a  67 
7,857.68 

459.98 
1,  SOL  80 


Jim  Smith's 
and  Sulphur 
SpringsKur 


2, 27a  44 
80.50 
82.00 
22.72 
11.82 


11.01 


8a  27 


ao4 

360.60 


<008.68 


7,817.65 


45a  78 

2, 94a  68 

903.83 

1,11L67 

44.02 

60.05 

9,039.34 

182.60 

9,8ia01 

10,670.41 

4^677.32 

765.40 

434.53 

104.95 

306.20 

1,04a  24 

64.22 

7.21 

69a  69 

l,0ia50 

640.89 


104,496.96 


t4,10a97 
691.80 
87a  26 
29  60 
19a40 
867.89 


45L85 
US  61 
10a29 


92.80 
66a  12 

6a78 
26a  20 

ao4 

1L76 
1,114.87 


1,45a  06 

1,521.28 

737.92 

229.60 

32.06 

29.26 

7a  00 

16a  79 

2a  88 

a77 

28a  76 

12L90 

8a  91 


14^  07a  66 


Liioas*hiiT^ 
dlea. 


$20,102.45 

1,64L78 

2.077.67 

70.70 

471.00 

l,40a60 

107.68 

aioaio 


64L7S 
653.66 

siaoi 

2,729.26 

404.61 

68a  02 

21.68 

2a  10 

6, 09a  94 

60.60 

6^70ai6 

10,674.66 

4,828.06 

38a  02 

S7a78 

10a82 

26a  20 

.1,02a  00 

458.20 


1,887.40 
607.67 
G4a27 


07,427. 
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A.^ 


Mecord  of  gauge  at  Grafton,  IlL,  and  ^^jf}  Poi^t^  Mo.y  far  fiscal  year  ending 

'  [Height  of  water  abort  plane  200  feet  below  St.  Loaii  City  dlreetriz.] 

ORAFTON.  ILL. 


Jun4 


D»J. 


July. 


205.22 
204.76 
204.22 
203.71 
203.10 
202.72 
202.88 
202.67 
203.02 
20^.72 
204.92 
205.22 
204  52 
204.16 
203.75 
203.47 
202.87 
2U2.28 
201.72 
201.28 
200.82 
200.63 
200.42 
109.98 
190.57 
199.25 
199.17 
109.32 
190.52 
199.46 
196.92 


Aug. 


198.42 
197.98 
197.56 
197.26 
197.02 
197.22 
197.67 
197  32 
196.92 
196.68 
19&46 
196.32 
196.29 
196.44 
196.52 
197.12 
197.72 
19a  63 
19&71 
198.52 
198.42 
198.22 
197.73 
197.57 
197.55 
197.67 
197.76 
197.52 
197.12 
196.66 
19&53 


Sept. 


196.07 
196.76 
195  44 
195.13 
194.90 
194.68 
194.41 
194.19 
194.08 
193.89 
193.68 
193.56 
193.42 
193.83 
198.28 
193.23 
193.18 
198.06 
192.96 
192.87 
192  84 
192.87 
192.92 
192.96 
192.94 
192.94 
192.86 
192.81 
192.  Ti 
192.65 


Oct 


192.61 
192.57 
192.62 
192.52 
192.68 
192.60 
102.55 
192.46 
1192.40 
192.82 
192.22 
192.26 
192.26 
192.18 
192.13 
192.12 
192.12 
192.14 
192.22 
192.17 
192. 14 
192.82 
192.36 
192.42 
192.50 
192.51 
192.47 
192. 4& 
192.40 
192.82 
192.27 


Nov. 


192.27 
192.29 
19182 
192.87 
192.40 
192.57 
192.90 
193  87 
193.54 
\n.Ti 
193.83 
194.00 
194.00 
194.65 
194.19 
194.35 
10112 
193.83 
193.64 
193.52 
193.42 
193.  ;?6 
193.32 
193.26 
103.15 
193.02 
102.98 
192.92 
192.87 
192.76 


Dec. 


192.68 
192.62 
192.57 
192.54 
192.52 
192.52 
192.48 
192.40 
192.26 
192.34 
192.33 
192.30 
192.37 
192.24 
192.27 
192.32 
192.24 

192. 15 
191.97 
191.74 
191.53 
19L46 
191.22 
191.12 

191. 16 
191.32 
192.^8 
192.42 
192.58 
192.96 
192.94 


Jan. 


192.72 
192.89 
192.12 
191.86 
191.72 
191,66 
191.66 
191.82 
192.82 
192.52 
192.47 
192.38 
192.10 
191.90 
192L17 
192.83 
194.42 
105.42 
195.82 
195  84 
195.32 
194.52 
194.00 
194.24 
194.57 
194.43 
194.00 
193.84 
193.64 
193.59 
198.43 


Feb. 


193.13 
198.92 
193.62 
193.73 
193.90 
194.00 
193.49 
193.12 
192.62 
192.32 
192.40 
192.62 
192L51 
192.47 
192.22 
192.66 
193.42 
193.44 
192.88 
192.80 
191.82 
191.70 
191.52 
192.42 
194.82 
195.69 
195.90 
196.62 


Mm^. 


196.70 
19&88 
197.12 
197.22 
197.04 
196.68 
196.65 
196.92 
196.70 
196.45 
196.20 
196.10 
19&14 
196.42 
196.72 
197.01 
197.23 
197.42 
197.86 
197.76 
197.67 
197.60 
197.52 
197.36 
197.14 
197.02 
196.89 
196.72 
196.58 
196.42 
196.50 


Apr. 


19&69 
196.80 
197.08 
197.46 
197.86 
197.24 
197.10 
196.95 
19&82 
196.61 
196.42 
196.23 
195.97 
196.64 
196.28 
19&64 
196.92 
196.92 
197.08 
107.76 
198.63 
199.47 
199.80 
198.72 
197.97 
197.80 
196.80 
196.28 
195.07 
195.77 


May. 


Joncw 


196.37 
196.36 
195.09 
194.94 
194.75 
194.62 
194.45 
194.35 
194.36 
194.36 
194.44 
194.57 
194.71 
194.77 
194.83 
194.92 
194.82 
194.82 
195.42 
197.69 
199.23 
199.92 
199.  n 
199.52 
199.38 
198.86 
198. 42 
198.44 
199.02 
203.12 
204.57 


204.87 
202.84 
201.43 
199.71 
198.73 
198.07 
197.66 
197.69 
198.96 
201.46 
202.26 
201.52 
201.80 
199i47 
199.12 
198.80 
198.62 
106.73 
199.36 
190.88 
30a02 
109.92 
199.47 
199.07 
198.72 
19a  48 
19a  27 
199.14 
197.95 
197.79 


GRAY'S  POINT.  MO. 


112.66 
118.21 

iiaoi 

112.46 
111.76 
111.26 
110.46 
109.96 
110. 61 
109.76 
110.86 
11L06 
UL26 
UM6 

110.46 
110. 16 
110. 16 
10a76 

loa  16 

107.26 
106.46 
106.06 
106.81 
106.86 
104.66 
104.86 
104.01 

loaoo 

104.66 
104.01 


103.  n 
103.21 
102.76 
102.31 
10L66 
101.31 
101.01 
101.76 
102.66 
108  46 
108.26 
103.81 
103.76 
108.40 
108.76 
1105.76 

loaoi 

105.56 
105.21 
105.11 
104.96 
104.36 
103.06 
103.26 
10171 
10161 
10176 
10186 
102.56 
102.26 
10126 


101.76 
101. 21 
100.76 
100.16 
99.71 
99.21 
98.66 
9181 
97.76 
97.46 
97.26 
96.96 
96. 86 
96.66 
96.86 
96.21 
9a  06 
06.01 
95.86 
95.66 
95.46 
95.41 
95.26 
95.21 
95.16 
95.16 
95.16 
94.96 
94.86 
94.76 


94.66 
94.46 
94.41 
94.26 
94.26 
94.26 
94.21 
94.16 
94.11 
94.06 
94.01 
93.96 
93.86 
9176 
9171 
08.66 
98.66 
98.61 
98.46 
98.56 
93.66 
93.71 
93.76 
93.66 
93.86 
9186 
6186 
93.86 
9186 
93.91 
9196 


96.91 
93.86 
93.81 
93.76 
9176 
9191 
04.06 
04.41 
94.76 
95  36 
95.96 
97.01 
97.71 
97.76 
97.76 
97.96 
97.81 
97.46 
97.06 
96.76 
9a  66 
96.86 
9a  16 
9191 
9a  76 
95.46 
95.26 
95.06 
94.86 
94.71 


94.86 

94.46 

94.26 

94.06 

9186 

93.86 

93.81 

93.81 

93.76 

93.66 

93.61 

93.66 

93.46 

93.36 

9126 

98.46 

93.66 

9186 

94.26 

94.51 

94.51 

94.26 

93.81 

9146 

9111 

92.76 

9176 

9116 

9126 

96.86 

97.86 


97.86 

9181 

07.26 

96.66 

95.46 

94.61 

9191 

0166 

94.16 

95.36 

96.16 

97.21 

97.76 

97.46 

97.66 

9176 

100.31 

100.76 

lUlOl 

102.66 

108.06 

10176 

10126 

101.26 

100.26 

99.31 

98.66 

9126 

97.96 

97.46 

97.11 


9166 

96.56 
9126 
95.96 
9166 
95.56 
95.66 
9176 
95.66 
95.66 
94.91 
94.66 
94.46 
94.86 
94.26 
94.86 
94.46 
94.76 
9a  06 
97.26 
97.26 
9a  46 
9a  11 
96.01 
9146 
94.81 
94.51 
93.96 


95.96 
99.01 
102.46 
10126 
106.46 
107.31 

loaoo 

105.06 
106.16 
104.06 
103. 16 
102.11 
101.26 
100.91 
100.66 
100.66 
100.66 
100.81 
101.06 
10106 
10106 
104.31 
105.41 
105.46 
104.96 
103.81 
102.86 
102.06 
101.66 
10L51 
101.46 


101.31 
101.31 
101.  C6 
10126 
10101 
108.66 
104.06 
103.66 
102.81 
102.06 
101.46 
100.86 
100.06 
100.16 
99.81 
9176 
99.91 
100.16 
100.46 
100.66 
100  06 
101.31 
101 81 
104.46 
105.56 
10131 
104.06 
103.06 
101.06 
101.81 


100.66 

100.26 

99.86 

99.41 

99.31 

9176 

98.71 

9a  71 

98.41 

98.16 

97.86 

97.66 

97.46 

97.61 

97.66 

97.66 

97.81 

9146 

99.56 

100.16 

101.26 

105.01 

107.41 

1U7.66 

107.26 

10186 

106.56 

10106 

10176 

10166 

109,46 


1*2.81 
lllU 
112.06 
110.56 
10166 
106.76 
105.36 
104.01 
10156 
103.46 
104.71 
107.06 
107.56 
106.86 
10106 
165.16 
104.56 
104.01 
10191 
104.51 
106.46 
10126 
107.26 
10196 
106.66 
106.06 
106.76 
10176 
106.01 
10176 


1694  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


B. — Depth  of  water  (in  feet)  MfMm 


Date. 


188& 
Jaly  5 
8 
11 
11 
13 
17 
18 
20 
21 
23 
25 
26 
28 
31 
*ng.   1 

4 

4 

6 

7 

7 

9 

10 

11 

12 

12 

12 

14 

14 

16 

17 

21 

22 

23 

26 

26 

28 

81 

31 

Bept.    1 

2 

5 

6 

7 

7 

11 

12 

12 

13 

U 

16 

16 

17 

18 

10 

22 

23 

23 

24 

26 

28 

1 

3 

5 

6 

8 

11 

18 

17 

18 

23 

24 

26 

27 

27 


Ool. 


Fut 

20.8 
18.8 
21.8 
21.3 
21 

19.6 
1&4 
16.4 
16.7 
16 

18.6 

13.1 

12.6 

12.4 

U.7 

10.4 

0.7 

9.7 

9.2 

9.2 

9.2 

11.8 

11  8 

10.9 

11 

11 

11 

11.3 

11.8 

15.1 

14.3 

12.8 

12.1 

11.4 

10.4 

10.4 

10.6 

9.7 

9.7 

8.7 

8.4 

6.6 

6.1 

6.9 

6.9 

6.2 

4.8 

4.8 

4.2 

4.0 

3.8 

3.8 

3.6 

3.6 

3.2 

2.8 

2.7 

2.7 

2.7 

2.6 

2.4 

2 

L9 
1.7 
1.7 
1.7 
1.4 
1.2 
1.1 
LI 
1.3 
1.8 
1.4 
1.4 
L4 


Name  of  steamer 
farniahlng  report 


CitTof  StLonia. 

ArkaneaeCity 

City  of  Batonfioiiise 

City  of  Cairo 

Belle  Memphis  ... 
City  of  Monroe. . 
City  of  New  Orleans 
Ci^  of  ProTidenoe. 

Oakland 

Arkansas  City 

City  of  Cairo 

City  of  St  Louis.. 

Sidney  Dillon 

LUy 

City  of  Baton  Bonge 
City  of  ProTidenoe 

Arkansas  City 

C^en.  Gillmore 

FotareCity , 

City  of  Cairo 

Gen.  Grillmore 

do 

City  of  New  Orleans 
City  of  Monroe .... 
City  of  Yioksbnrg. 

Belle  Memphis 

Oakland 

City  of  Monroe.... 

Gen.  Gill  oiore 

John  Gilmore 

City  of  ProTidenoe. 

Port  Bads 

Gen.  Gillmore 

Belle  M  emphis  — 
City  of  Vioksbnrg. 

n.  M.IIoxie 

City  of  Monroe  ... 
City  of  New  Orleans 

Gen.  Gillmore 

Arkansas  City 

My  Choice 

City  of  Cairo 

Gen.  Gillmore 

do 

MyChoioe 

City  of  Vioksbnrg 


City  of  Baton  Bouge 

Gen.  Gillmore 

do 

Citv  of  ProTidenoe 

Arkansas  City 

Gen.  Gillmore 

City  of  Cairo 

C  ity  of  New  Orleans 
Gen.  Gillmore.... 
....do  ............ 

Jay  Gk)nld , 

Gen.  Gillmore.... 
City  of  Monroe.... 

MyChoioe , 

City  of  ProTidenoe. 

Arkansas  City 

City  of  St  Loais. 
Belle  Memphis  .., 
City  of  Baton  Rouge 

New  South 

Hudson , 

City  of  Monroe.., 

My  Choice 

Arkansas  City.... 
City  of  St  Louis.. 
Sidney  Dillon 


Mr  Choice 

Belle  Memphis ....'.  .do 


Down 
..do, 
..do , 
..do 
..do, 
..do. 
..do  , 
..do , 
,.do  . 
..do . 
..do, 
..do . 
.do  . 
.do. 
.do  . 
.do  . 
.do. 


Down 
..do .. 


Down 

..do  .. 

.do  .. 

..do  .. 

do  .. 

do.. 


Down 
.do., 
.do.. 


Down 
..do  .. 
.do  .. 
.do., 
.do.. 


Down 
..do  . 
..do . 


Down 
..do , 
..do. 
..do . 


12 


10* 
12 


12 


12 


^n 


t 

I 


^2 


12 


m 


12 
9 


Down 
..do  .. 


Down 
..do  .. 


Down 


Down 
..do  .. 
..do  . 
..do  , 
..do  , 
..do  , 
..do . 
..do. 
..do. 
..do  . 
..do . 
..do  . 
..do. 
..dtf . 
..do  . 


8 
8 


? 


7 
8 
8| 


8 
7 

n 

8 


H 


8 


8 


Si 


7* 

8* 


7 
6 


H 


6 
7 
6 

61 

8 

9 

8 

H 

6 
7 
8 


% 


6 


** 


6 

7 

3 


51 


6 


61 
9 


4i 

■a 


IH 


12 


6 


8| 
7* 


H 


H 


H 


t 

CO 


•a 
I 


61 


12 


18 


16 


16| 


13 


16 


16 


10* 


IS 


i 


9 


9 


8 


a 
ll 


12 

8 

9 

?« 

7 


I* 


I. 


10*16 


12 
9 


8 


7 


isr 


12 


6 
4il3| 


6 


3 


5* 
6 


5* 
6 
7 
6 


6| 


12 


6i 

7 


H 


6 
6 
8 
8 


10* 


9 


a 

o 

I 


18 
16 
16 

18 


15 

\^ 

12 
12 

10* 
12 


1 

o 
H 

■ 

I 


'4 

15 
9 


9 

10* 
12 
10* 


13* 


16* 


7* 


13* 


15 
16 
16 


12 

13* 


12 


12 
8 


16 

12 

10* 

9 

? 

9 

9 

8* 

8 

8 


8* 


1 

8 
8 
7* 
H 


12 
12 


8* 


8* 

9 

8 


7* 
8 

6* 


6 


•? 


8 


8 

8 


8* 


n 


I 


18 


16* 


9* 


12 


8 
15 


9 


2 

I 


^ 


13* 


10* 


9i 


? 

6 
6 


7 
6* 


< 


n 

A 


5* 


6  6 
8*6 


5*9 

545* 

5^6 


8* 


6* 


^ 


18 


i3 

9 


12 
9 
9 


y 


M 


O 


I 

V 


i 


10* 


12 
9 


>S| 


13* 


7 
6 
6* 


8* 


? 


6 

6 

8* 


10* 
16* 


18 


? 


P 
? 

6 


8 


6* 


8 


9 
10* 


16 
12* 


8* 


13* 
12 


^1 


8 


9 

9 

8 
8* 


l« 


8 
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B.— Ptfptik  of  water  (fmfeet)  upon  t^  ftor* 


Date. 

1 

FuL 

L4 
1.4 
1.8 
2.6 

as 

5 
4.6 

a6 
a6 
as 

1.6 
1.5 

1.1 

I 
1 

.8 
.1 
.1 
.7 

11.4 
10.3 

a6 
a9 

7.8 

a9 

8 

a4 
as 
ai 
a5 
as 
ai 

11.7 
9 
9 

4.9 
6.1 
5 

ai 

ai 

4.8 

as 
as 
as 
a  9 
as 

4.1 
4.1 
4.1 
4.4 

a  3 
ai 

14.1 

ia7 

12.3 
12 
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14.8 
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1L4 
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lai 
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14 
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12.9 

ia5 

12.9 
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Kame  of  liaiaMff  ftunidi- 
inc  npoii. 

1 

■ 

a 

M 

-a 
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7 
7 
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1 
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12 

•  •  • 

is* 

181 

• 
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1 
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1 
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1 
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1 

m 

1 
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• 

i 
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•g 
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188a 

Nor.    2 

0«ii.  (S'illmors.. a*. ••...••• 

•  «  • 

9 

•  •  • 

7 

9 

City  of  Iffonroo. ..>•••••■•■ 
(rfUI.  ftlllwiAfM* 

Down 

8* 

10* 

8* 

7 

7 

9 

12 

10 

do 

8 
10* 

lol 

4 

12 

do 

9 

«  •  • 

9 

12 

15 

16 

do 

17 

CltTof  St.  LontWr. ........ 
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7 

22 

•  •  • 

9 

12 

*  •  - 

•  •  • 
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104 

ioi 

•  •  • 
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28 
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do 

do 

12 
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9 
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29 

do 

i5» 
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9 

do 
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8i 

H 

7 

9 

12 
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181 

12 

"«i 

9 

•  •  • 

■  •  « 
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16 

'f 

14 
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16 
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22 

do 

16 

• « • 
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25 
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13 

12 

18 

27 

,,,,,,QO. ...«•«••. •....»,.., 

12 

io* 

•  •  • 

•  •  • 

i' 

12 
12 

io* 

27 
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\n 

Mfty    3 
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16 

12* 

9 

•  •  « 

do. 

5 

My  Choice 

Down 

9 

if 

7 

H 

•  •  • 

7 

1? 

9 

8* 

12 

10* 
12 

•  •• 

8* 

*  •  • 

7 
9* 

6 

Cily  of  Monroe. ........... 

10* 

•  •  • 

•  •  • 

•  «  •' 

6 

'    8 

City  of  y iolcsbarg 

Betle  Morophis 

Citv  of  Monroe 

••  do*. 
.•  do*. 

•  •  QO •  • 

8 

1 

n 

9 

•  •  • 

•  •  • 

•  •  • 

15 

ii* 

1 

9 

City  of  Baton  Bonge 

6«n-  OiUmore. 

..do.. 

11 

do... ........ ........ 

Belle  Memnhis...... 
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. .  do • . 

•  •  • 

9 
8 
9 

8 

15 
12 

12 

ii' 

« •  • 
6 
7 

n 

•  •  • 

8 

10* 

13 

12 

"i 
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8* 

15 
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•  •  * 

•  •  « 
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15 
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17 
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15 
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do 
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** 
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COmOERCXAL  STAHSTIGB. 

Seodpit  and  ikipmmtt  at  St.  LouU  dwriag  ike  yean  1887  amd  1888. 


.Coal  and  eoke 

Cotton 

Onin ,. 

IxonandBtoel 

Lmobor 

Merohandise. 

ToM.. 


t,906 

101,288 

na.186 


818^045 


188& 


IVrnt. 

90^908 
t,4SS 

81,140 

23;  417 
180,866 
884,758 


728^810 


Toma, 


9 

843,784 

12.288 

8,878 

808^010 


871,617 


1888. 


7. 


.414 
4»482 

18,888 
280,828 


647,872 


SkipmaiU  down  ike  river  firam  landinge  between  8t,  Louie  and  Cairo, 


Aitklea. 

1887. 

1888. 

Sloar,  bran,  and  gniB,  etc «> « 

Hmm. 
84^467 

2bn«. 
87,287 

Two  million  two  hundred  and  fifty-nine  thoasmd  six  hundred  and  twdye  tons  of 
freight  were  transfened  by  feiriea  at  St.  Louis  durinjir  the  year  ending  June  90, 1^. 


Liet  qf  eieam-power  hoate  thai  arrieed  at  8t,  Louie  dnHng  ike  year  1888. 


Ki 


A.O.  Coon 

A.  J.  Baker 

Albert  Len 

Albert  8.  WlHia. 
Albinn 


Alert 

Alice  Brown 

Annie  P.  Silver 

AjrkaneasCity 

Arlraniiaii  Traveler  .. 

Bald  Basle 

Bart  B.  Linehan 

Belle  Mao 

Belle  Memphis 

Belle  of  Ottawa 

Benton 

Benton  MoMiUin 

Calhonn 

Campbell 

CentenniAl 

Charles  Brown 

Charlie  Clarke 

Charlotte  Boeokeler . 

Cherokee  .•••■• 

City  of  Alma 

City  of  Baton  Bonge 

Cit3  of  Cairo 

City  of  Florenoe 

City  of  Monroe 

City  of  New  Orleans. 
City  of  ProTldenee .. 

City  of  St.  Loois 

Cityof  Vidksborg... 


Groas 
tonnage. 


jv«e. 

77.0 
142.0 

84.8 
158.] 

<•>   . 
116.0 

188.0 

28&6 

278.7 

202.8 
127.0 
111.0 
267.0 
84.4 
197.0 
190.6 
230.0 
167.0 
29&1 
200.0 
181.0 
140.0 
216.4 
110.0 
290.0 
27L2 
168.0 
27&0 
280.0 
27B.1 
800.0 
278.7 


Fttt 

20.0 
24.6 


12.8 

2L5 

(•) 

19.0 

840 

40l7 

44.7 

(•) 

80.0 

28.6 

29.0 

42.7 

9.8 

28.0 

88.0 

86.0 

84.6 

4L6 

88.0 

sa.6 

29.4 

88.9 

20.0 

48.0 

410 

82.0 

46.0 

48.0 

44.6 

49.0 

44.6 

Ft§L 
7.8 

tt 

8.6 

8L0 
4.0 
8.8 

7^8 

n 

6.4 
8.0 
8.8 
7.6 
2.6 
6.0 
5.6 
5.4 
5.6 
7.6 
6.0 
4.8 
4.1 
6.4 
4.0 

a7 

7.8 
6.3 
&0 
8.6 
7.8 
&8 
&2 


68.66 
268.04 

24.47 
182.98 

(•) 

100.00 

66La8 

1,199.62 

1,286.98 

454.71 

178.82 

107.68 

1,222.89 

10.61 

394.08 

465.76 

681.74 

267.28 

1,112.26 

644.12 

147.69 

148.48 

681.20 

96.07 

1,608.88 

1,286.12 

858.81 

1,038.25 

1,586.28 

1,806.81 

1,614.02 

1,366.62 


'Not  known. 
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Li$t^  Heam^paw&rhoaUtJuUwHoedai  8U  XoiOt  liiiria^  Otf  y«ar  IMS— Continued. 


Kme. 


Clan 

CmfeAlCitj 

O.  B»  Hutcc  •••..•..■••««•■*•■•••«>•■>  •••••••..•••*. . 

DMoUh 

DiHi.Hlne — 

DsiLThftTw C 

D.H.Pilw 

IMpldii 

Dttm 

En^  .^^^v-- 

Sdith 

XdM 

SmDASttiBrldge 

B.JC.irorum 

SxperiBMBt ^ 

Ited-KeDls 

FaumClty 

Goiexal  Barnard 

6«nexal  Charlea  H.  Torapkiiia 

G«neralD.H.Book«r 

Gdunl  GiDmore 

Oenaral  Mearta 

George  Ljale 

Geom  W.Parker 

Grand  SeimbUo 

Harry  Brown 

Helenn 

HelanlCar 

Helene  Sehnlenberg 

HeoirLowrey 

H.F.  Friable 

H.lC.HoKie 

Hadaon 

Impeilal 

lone • 

Inm  Age • 

Ironaldea 

JaokFroat 

JayChnild • 

Jennie  OOohzial 

J.  O.  Cliapnian 

J.G.Parke 

Jim  Watson 

Joe  Peters 

John  Bertram 

Jokn  Gilbert 

John  Gilmore 

JohnR.Hago • 

JohnB.Me%B 

J.N.  MacomD 

Josephine 

Jadith ^ 

IMj 

Lirt]eBaKleKo.S 

UxiieGvdner ^ • 

Kab 

Masgie  Beao^ 

HarylL  Michael 

Hary  Morton 

Matt.  F.  Allen 

Mattie  Belle 

May  Bryan 

Miflslasinpi 

Mohawk  Belle 

MyCholee 

Naabotah 

New  HaTen 

NewSontb 

Niaimra 

Oakland 

Parker 

Pearl 

Peorin  Belle 

Pilot 

Pittabttigfa,..,, ,......«.. .,......,.,..., 

PeiarWiiTe , 

•Vet 


JVst. 

n.s 

SM.0 

in.6 

288.0 
ISA.  6 

145.5 
1M.6 
U5i8 
1M.5 
15&« 

mo 

lOLO 
1010 

iao.0 

17A0 
10&5 
OOLO 
107.4 
tUuO 
181.0 
S17.0 
140LO 
ItLO 
17A0 

C> 
200.0 

2iao 

104.0 
UflLO 
IB0.8 
200.0 
100.4 
218.2 
228.8 
80.8 

C) 

170.0 

164.0 

18B.0 

108.8 

100.5 

14L0 

140.0 

12&8 

177.2 

180.0 

220.0 

188.0 

127.0 

172.0 

170L0 

Uft.2 

184.4 

178.0 

180.7 

1215 

1210 

1215 

1418 

2110 

1410 

1718 

1110 

1710 

00.8 
183.0 
100.0 
1811 
267.0 

010 
2110 

010 
2212 

718 
1118 
2810 
1410 


Breadth. 

Depth. 

Gross 
tonnage. 

FmL 

F$tL 

110 

18 

11.61 

412 

7.0 

82128 

610 

7.0 

418 

5.6 

06106 

24.8 

18 

10101 

210 

48 

180.04 

815 

15 

406.75 

218 

4.8 

16110 

26.8 

48 

80128 

24.8 

42 

23LaO 

410 

10 

04120 

24.0 

11 

01  SO 

21.5 

47 

80.85 

215 

48 

18146 

80.0 

10 

640.68 

112 

10 

0185 

110 

40 

70.20 

810 

11 

580.80 

87.0 

10 

600.00 

215 

18 

86155 

810 

10 

480.08 

210 

40 

126.00 

810 

48 

171.40 

810 

10 

42174 

(*) 

(•) 

(*) 

60.0 

15 

1,06101 

40.0 

10 

772.15 

810 

46 

86181 

28.0 

40 

18101 

214 

17 

107  06 

812 

18 

04170 

812 

18 

27146 

848 

10 

021 80 

87.8 

18 

741.70 

110 

48 

0100 

'*4. 

(*) 
15 

88101 

80.0 

14 

28180 

80.0 

14 

85177 

80.4 

10 

44125 

116 

18 

74.48 

210 

40 

14106 

210 

40 

18100 

210 

17 

107.42 

844 

48 

526.00 

840 

10 

800.40 

440 

10 

047.80 

840 

10 

50100 

20.0 

10 

18188 

810 

10 

880.00 

810 

7.0 

28.8 

48 

240.77 

812 

44 

08128 

28.0 

48 

200.00 

10.2 

10 

8105 

21.0 

10 

7D.64 

215 

48 

8180 

210 

45 

14102 

218 

44 

23434 

816 

10 

450.00 

216 

18 

278.80 

80.2 

42 

240.72 

28.0 

46 

11100 

816 

10 

800.14 

17.2 

7.0 

07.80 

86.0 

10 

40128 

110 

15 

0480 

244 

14 

0104 

416 

7.0 

00106 

17.0 

7.2 

00.41 

810 

10 

82181 

114 

7.2 

47.46 

215 

41 

148.80 

110 

44 

81.07 

2L2 

17 

U11S 

811 

18 

mi7 

217 

10 

160.84 
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rtDodda 

BiOBtPwil 

8bD.  Barlow 

Sidney - ...— 

WABMrDOkm - 

ipBMdSkcto 

BooMn 

T.F.Bokcrt 

Uoadfll* 

Tedotto 

TlolA  Parker - 

WarBoi^ 

W.H.CnerTT , 

W.F.Kisbet 

WmiMi  Stone 

Wyemins 


ImgOL 

BMldlli. 

Depth. 

JM. 

fwtit 

Jtot 

197.8 

818 

10 

M.1 

16L3 

18 

ULO 

28.0 

12 

UIL0 

S&O 

17 

I0O.O 

88L8 

12 

M9.0 

48.8 

7.2 

2SL3 

85.8 

16 

17S.0 

88.8 

16 

»16 

88.8 

17 

1S0.0 

810 

10 

17S.0 

34.8 

18 

48.8 

116 

18 

ll&S 

218 

17 

02.6 

11.2 

18 

sms 

410 

11 

108.8 

810 

12 

9D01O 

8S.0 

11 

188.9 

310 

10 

9B7.0 

410 

10 

8188 

21118 
12181 


«7.88 
18188 
888184 
•7.00 
61148 


13144 
1108 
74 


Ml  88 

17100 

1,08118 


LUt  qf  bargm  0Md  $oow$  thai  arrived  at  8t,  LomU  dwing  the  yoor  1688. 


Aleeka 

▲lez-Mitobea 

Alt  Korte 

Anchor  Line  Ko.  1 

Anchor  Lfaie  No.  2 

Annie 

Annie  Bpiee 

ArconUne 

B^Onira 

Beeeemer....< 

Betey  

BoyBlae 

Bnttercnp 

Cnpe  GlmdeMiTmnaportntlflB  CompMiy  Koe.  1  to  11  inota 

MTO 

Caroline •••- 

Catawha 

Centennial 

Charley  Fieroe < 

Chnnk 

Clara  Monte -^ 

Conn,  Noa.  1  and  2 

Daiay 

Dean  Adama 

Delia 

Dolomite 

Dot 

Dore :-- 

jBa^e 

Bacle  Sand  Company  Koa.1  to  llnoloaiTe 

Edna 

Emma  Wilaom 

Fannie 

Garry 

Geoi^ 

George  LyaleNa  22 

Oilehriatllo.  1 

Grafton 

Great  BepnUio 

Griffith  ft  Adama  Koa.  1114, 16 

Harry 

H.  BwomSth 

Heniy  Leyhe 

Homer. 

Homeatead 

nilnoia 

Iran  Mountain 

*  Vol  known. 


Length. 

Breadth. 

xWCL 

JWt 

(•) 

n 

^ 

% 

a. 

1. 

167.6 

818 

1816 

118 

S. 

%. 

^1 

^4 

C) 

(•) 

100 

218 

(•) 

r) 

1017 

n 

86.0 

i. 

o 

80.6 

C) 

<*) 

612 

11.8 

n 

C) 

(*) 

C) 

« 

H 

1614 

218 

« 

B 

r 

*)   . 

(• 

k 

p 

(• 

(*) 

1614 

27.0 

(*) 

(*) 

r) 

r) 

(•) 

v) 

(*) 

(♦) 

280 

616 

a 

88.6 

(*) 

n 

162 

26 

^i 

87 

210 

87.8 

Depth. 


C) 


8 


Groea 


n 


C) 


14 


C) 


PI 


12 


8 


87161 
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JSMqf  terfW«Ml 


tM  flrHMd  «l  iVt  iMlt  to^  IM  fMT  1888--Coniinii«^ 


J.lf.Nort0B. 


Jobs  Billtj. 


JolmBoTd. 
John  Gddiraa. 
John  CroiMB.... 
John  Hugo  VaS. 


J.  WaltOB.  Hot.  nSL  41%  M%  480, 44%  m^  M^  S14  5]i 


lABdto... 
LftSaU*.... 

LellA 

Little  Dm. 


Ia1». 


MattH 

Mjfftiii 

Mattl«B«Il0 

McOsmlekN&S 
HetMpoUs........ 

MMIted 


XooomMlielA 

MoaeT: 

KeUtoPeok , 

]fov  8k  Ix>«to  tend  OoaqMyiy  Voa.  4to  9^  iBoliuhrB 

kmt  Yoric rrr. 

Ooekteiii 

Oetrteh 


Fhllo 

PUeKe.! 

FolarSter.... 
P/]LB«lilM.. 
P.&D.Noiie. 


BoystKolI. 
Jiofvr  Nol3. 

Both 

aaBiikflr.. 


Starilng 

StjMDM 

St.  LoalsradlClHlMlpplTall^TnBsportetkNiGompMiy— 

Hoc  18 

Kol19 

Ho.  88 

Mo^Sl 

iro.89 

Vo.88 

No.  24 t 

Ka» 


Na96. 
KaS7. 
Mo.  88. 
Ka88. 
Va88. 
Mo.  88. 
No.  84. 
Kow88. 
No.  88. 
No.  87. 
No.  88. 
Na88. 
No.  40. 
Na41. 
No.  48. 
No.  48. 
Na4». 


1,871.78 
1»  8481 85 
1,011.18 
1,008.40 
8,01&.81 
888.88 
1,018.84 
2,090.00 
1,000.78 
1,038.47 
1,081.18 
1,128.86 
1,13a  88 
ll  171.88 

1,188.18 
1.129.08 
1,108.34 
1.103.11 
1,187.81 
1  201.28 

lino.  48 

1,211.78 
1.102.14 
1,184.08 
1,287.81 


*Holknoim. 
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LM  of  harge$  and  bcowb  ikat  anived  at  St  Loui§  during  ike  fear  1888.~CoDtimi6d. 


No.  46.. 
Ko.i7.. 
Ko.4a.. 
KaSO.. 
Ko.5a.. 
NafiS.. 
No.iy7.. 
No.  68.. 
No.M.. 
No.  00.. 
No.  61.. 
N0.C2.. 
Na68.. 
No.  64.. 
No.  66.. 
No.  06.. 
*  No.67.. 
NaOO.. 
Na70.. 
No.72.. 
No.74.. 
.  No. 76.. 
No.  76.. 
No.77.. 
No.  78  . 
No.7».. 
No.  80.. 
Nadl.. 
No.  82.. 
No.  83.. 
No.  84.. 
No.  85.. 
No.  86.. 
No.  87.. 
No.  88.. 
No.  89.. 
No.  00.. 
NaOl.. 
No.  02.. 
No.  08.. 
Na04.. 
Na05.. 
Na06.. 
Na07.. 
No.  08.. 
No.  00.. 
No.  100. 
Swan 


Swan 

Upon 

T7.S.N0.1 

n.S.Na2 

n.S.No.8 

U.aNo.4 

T7.8.N0.6 

n.&No.6 

U.&N0.87 

Virginia 

V.  W.  Flowerree 

"^•^  Brown's  Bona,  Noa.  28, 24, 82»  84^  8^'V7, 20, 37. 88, 41, 4% 

43, 44,45 , 

W.  H.  Brown'a  ^ona'  aoowa,  182  huOl,  known  by  nnmlMra'.I ! 

W.  J.  Brookbank 

William  Gordon 

wiffiSxiii?"^  "* '  to  Hiiitoiivi::::::::::::::::::;::: 

Wood X*." • "•"" 

Yaatlo *  * 


Fmt. 
224. 
226L 
220L8 
210. 


225. 


820.4 
120L4 
221.7 
222L1 

220.8 
2ia6 


227. 
226. 
226.6 


226.5 


286. 
227.7 
22&6 
226. 


227.7 
216l7 
202.7 
216L8 


228.4 

227.7 

22&5 

28a4 

226. 

22a6 

<•) 

(•) 
C) 

1!> 

200. 


8 

287.7 


86.4 

87. 
86. 
40. 
86. 

40.6 

86. 

86.8 

86.8 

82. 

82. 

84.5 

84.6 

84.6 

84.7 

86.8 

86.8 

86.6 

86.6 

866 

86. 

86.8 

86.4 

86. 

86.6 

86. 

86.1 

86. 

86. 

86. 

86. 

8flL 

86. 

86.6 

86.4 

86.4 

a& 

86l 

86. 
87. 
80.6 

87. 
87. 
86.6 

86.4 
86.8 
8flL6 
*) 


Depth. 


ff 


& 
& 

&2 

«. 

7.8 

7.6 

6.7 

7.7 

7.7 

7.5 

7.5 

7.5 

7.4 

5.8 

6iS 

6w6 

6L8 

8.6 

8.5 

8.7 

8.4 

8.0 

€L8 

8.8 

6l8 

8.8 

8.8 

6L6 

6l6 

8.7 

6i6 

6w8 

8.8 

& 

78 

78 

& 

a2 
a4 

7.8 
7.8 
&1 
8.8 

8.2 
8. 


8i8 


(•)_ 


&S 


PI 


Oroaa 


1,181.28 
1,188l78 
1,161.10 
1,S1L66 
1.177.15 
1. 168.81 
1,248.54 
1,248L54 
1,107.88 
1,148L31 
1,154.82 
1.121,53 
1,808.  OS 
1,086.88 
l,008w58 
1,107. 38 
1,146.05 
1,183.58 
1,164.15 
1,171.00 
1,101.77 
1,137.10 
1,113.47 
1,123.93 
1,151.06 
1,163.76 
1,144.18 
1, 11&  74 
101.11 
105.26 
101.83 
102.45 
127.07 
123.00 
1,202.23 
1,174.62 
1,079.81 


1, 
1, 


1,154.40 
1,218,76 
1,82L57 
1,220.01 
1,220.60 
1,185,64 
1,237.12 
1,14L86 
1,274.61 
28.64 

U6. 

(*) 

<•) 

(•( 

(•) 

(•) 

(•( 

C) 

(•) 

U4. 


£ 


1,262.01 

848.16 
12&10 


Hot 
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IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURL 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
Btractions  to  navigation  in  the  shape  of  leaning  timber,  snags,  stumps, 
etc,  and  the  oonstmction  of  low  wing-dams,  to  flEu^ilitate  the  passage  of 
boats  over  the  shoals  daring  low  water. 

The  work  was  began  in  1880,  and  has  been  continued,  when  funds 
were  available,  np  to  the  present  time. 

A  personal  inspection  of  this  stream  was  made  in  April  and  it  was 
foand  that  the  river  was  obstructed  by  snags  and  rocks,  and  the  banks 
were  encumbered  with  overhanging  trees  at  numerous  points.  The 
dams  and  training-walls  previoasly  built  at  Bound  Island  and  Bock's 
Bar  were  found  to  be  in  good  condition  and  accomplishing  the  results 
expected. 

It  was  decided  to  confine  the  present  season's  work  to  removing  the 
obstructions  and  leaning  timber,  and  for  that  purpose  the  steamer  Pin 
Odk  was  chartered  at  $32.50  per  day  and  work  was  commenced  on 
April  15  and  continued  until  May  31,  when  It  was  completed. 

The  amount  of  work  done  was  as  follows : 

Namber  of  snagSy  stamps,  etc.,  remoyed  from  channel 284 

Komber  of  trees  oat  down 401 

Komberofo-verhanffinff  limbs  oat  off 141 

Nnmber  of  trees  ffirdled 45 

Nomber  of  raok-neaps  removed 3 

Nnmberof  miles  of  river  improved 78 

For  details  of  this  work  I  would  refer  to  the  report  of  my  assistant, 
Mr.  J.  W.  Beaman,  wbidli  is  forwarded  herewith. 

The  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
especially  to  the  rafting  interests  which  are  <;[uite  large,  and  the  river  is 
now  in  fairly  good  navigable  condition  firom  its  mouth  to  Arlington. 

With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
endin^^  June  30,  1891,  It  is  proposed  to  continue  the  removal  of  ob- 
structions and  to  continue  closing  the  side  chutes,  in  order  to  concentrate 
the  water  in  the  main  channel  of  the  river. 

The  estimated  cost  of  this  improvement  was  $50,000,  and  the  former 
appropriations  are : 

By' act  of— 

June  14,  1880 |5,000 

March  3k  1881 10,000 

Aagnst2,  1882   10,000 

Ju]&5, 1884 6,000 

AagostG,  1886 7,500 

AQgastll,  1888 6,000 

Money  statemmL 

Jaly  1, 1888,  amount  available #61.97 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

5,061.97 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1&8 2,49a06 

July  1, 1889,  balance avaihible 2,563.91 

i  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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REPORT  OF  IfR.  J.  W.  BSAICAN.  A88I8TAMT  XHOIHRBR. 

JsFFRRSON  Crnr,  H0.4  ■Ttme  30«  id89. 

Major  :  I  have  the  honor  to  make  the  following  report  apon  the  improTement  of 
the  Gasoooade  River^  Miasoori.  for  the  year  ending  Jane  30, 1689. 

Dnring  the  fiacal  year  now  olosing  no  work  of  any  kind  in  the  improTemant  of  Gaa- 
conade  Riyer  was  done  previons  to  the  15th  of  April,  1889. 

Upon  April  15  and  16  an  examination  of  the  river  was  made  under  yonr  own  imme- 
diate enperviaion  and  direction. 

The  steamer  Pin  Oak.  which  had  |>reyioosly  been  ehartexed  lor  rirar  improTememt 
work,  was  ntillsed  in  this  examination.  . 

The  river  was  fonnd  to  be  obstructed  by  snags  and  rooks,  and  the  banVs  were  en- 
cambered  with  overhanging  trees  at  nnmeroas  points. 

The  works  of  contraction  at  Roaod  Island  and  Book's  Bar,  eoostraoted  in  the  fall  of 
1887,  were  fonnd  to  be  in  good  condition  and  doing  the  woric  for  which  they  were 
designed. 

The  examination  covered  46  miles  of  river,  from  the  month  to  Pointers  Creek. 

The  work  of  removal  of  channel  obstraction9  and  overhanging  trees  from  the  river 
banks  commenced  April  15  and  closed  May  31.  Daring  this  time  the  following  vmrk 
was  done : 

Snags,  stamps,  and  trees  removed 284 

Trees  felled i 401 

Overhaaeinff  limbs  cat  off 141 

Treesffiidled ,  45 

Back-heaps  removed 3 

Miles  of  rivtsr improved 78 

The  river  was  thereby  nat  in  excellent  condition  for  steam-boat  navigation  when, 
ever  the  stage  of  water  will  admit  of  the  passage  over  the  shoals. 

In  the  above  work  the  steamer  Pin  Oak,  belonging  to  the  Hermann  Ferry  and 
Packet  Company,  of  Hermann,  Mo. ,  was  employed .  The  steamer  was  fitted  with  steam 
capstan  and  her  light  dranffht,  12  inches,  rendered  her  especially  desirable  for  the 
service  in  which  she  was  nsed.  The  officers  and  working  foroe  consisted  of  Captain 
August  Wohlt,  actihg  master,  a  time-keeper,  enffineer,  fireman,  cook,  waiter,  and  six 
lalwrers.  Credit  is  dae  Captain  Wohlt  for  the  intelligent  and  efficient  service 
rendered. 

It  is  to  be  hoped  that  in  the  fhtare  more  liberal  appropriations  of  money  may  be 
made  for  the  improvement  of  the  river,  both  for  snagging  operations  and  for  the  con- 
strnction  of  contraction  works  at  the  shoals. 

The  works  at  Bonnd  Islaod  and  Bock's  Bar,  constrncted  in  the  faU  of  1887,  have 
accomplished  the  object  for  which  they  were  designed. 

Shoals  71,  59,  57,  S3,  and  49  should  have  similar  works  constrncted  in  the  order 
named. 

The  dam  at  Prior's  Mill  should  be  raised  aboat  3  feet  and  there  may  be  need  of  con- 
traction works  at  Tnmpike  Ford.  This  can  be  determined  after  the  constrnetion  of 
the  dam  at  shoal  No.  71. 

I  have  the  honor  to  be,  very  respectfnlly,  year  obedient  servant,  .    . 

J.  W.  Bbauak, 
A$9%9kmtEngit 

M%|.  A.  M.  MiLXAB, 

C&rp$ofEnffinMr$f  U,8.A, 
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OOMMIRCIAL  STATISTICS. 


Artides. 


Skipments  down  tb«  rlTer  t 

WhMt 

Com 

Barley 

Oftts 

S»y 

Hms 

TobAooo 

Km 

Wamnt  lumber 

TeUow-pine  lumber.... 

BailwAy  tieft 

Cord  wood 

G«n«nd  mwrohandlge .. 


Totals 


Skipmenta  up  tho  riyer : 

Pine  lumber 

Floor 

Salt 

Haila 

Bran  and  sliipstnir. . . 

Fann  machlnerj , 

Genenl  merolumdifla 


Totals 


Tear  ending  June  80, 188S. 


Quantity. 


g,212bnshels 
6 bushels  ... 
64  bushels  — 


110  bales. 
136  head. 


A,400feet 

1,000.000  feet. 

600.000 

617|  cords  .... 
28  tons 


1,150  fe4»t.. 
101  sacks  . 
50  barrels. 
66  kegs  . . . 


8.8  tons. 


Tahie. 


$46^700.60 
62.50 
82.40 


tlO.00 
1.687.60 


824.00 

i2»ooaoo 

106,666.67 

1.235.00 

714.00 


228,607.67 


45.00 
420.20 

07.35 
165.00 


365.00 
1,168.86 

2,261.40 


Year  ending  Juno  80, 1880. 


Quantity. 


74,222ibushoU 

413  bushels 

307|  bushels  ... 
67|DnBhels 


820  head.... 
6  hogsheads. 

8cases 

28,601  feet.. 
550.000  feet . 

200,000 

603|oords  .. 


10.428  feet  .... 

232  sacks 

254  barrels.... 

74  kegs 

18,300  pounds. 


Value. 


063,089.18 

144.65 

23a  60 

28.68 


0^020.00 
860.00 
004.00 

1,148.64 

7,160.00 

60,000.00 

005.25 

1,065.61 


133.064.81 


682.84 
545.20 
419.10 
148.00 
116.80 
2,430.00 
6,043.45 


10.284.89 


Total  ralae  of  oommerce  of  river,  1888.--: 1^30,869.07 

Total  Tslne  of  commerce  of  river,  1889 144,248.70 


lA$t  of  Bteavi-potoer  h>aU  engaged  in  eommeree  an  Oasconade  Biver  during  the  year  ending 

June  30,  1889. 


Name. 

Length. 

Breadth. 

Depth. 

Gross 

PtaiOak 

Aft. 
95 
86.6 

FmL 
17.5 
24 

Fe§L 
2.2 
8 

43.06 

Bojil 

44.81 

Y4. 
DiPROVEMENT  OF  OSAGE  RIVEB,  MISSOURI. 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstmctions  to  navigation  such  as  snags  and  leaning  tim- 
ber, the  dredging  of  channels  through  shoal  places,  and  the  construc- 
tion of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 

Work  was  begnn  on  this  improvement  on  Jnl^^  26,  and  consisted  in 
the  extension  and  repair  of  dam  and  training- wall  at  HoskiDS  Shoal, 
in  repairing  dam  at  Moore's  Flat,  and  in  removing  obstrnctions  from  60 
miles  of  the  river.  The  work  was  continned  in  the  fall  until  November 
7,  when  the  working  party  was  disbanded  and  the  plant  and  tools 
stored  at  Hermann. 

The  amount  of  work  done  was  as  follows:  At  Hoskins  Shoal  1,126 
lineal  feet  of  cross-dam  and  training-wall  were  repaired  by  raising  the 
crest  2  feet  above  the  lowest  point  of  the  dam  previous  to  repair ;  110 
feet  of  new  dam  was  built,  and  the  bank  was  protected  for  a  distance 
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of  104  feet  above  and  below  dam ;  667  cubic  yards  of  rock  were  used 
iu  Ibis  work. 

At  Moore's  Flat  25  cubic  yards  of  riprap  was  taken  from  the  old 
works  and  placed  upon  the  cross-wall  where  it  was  lowest. 

The  obstructions  removed  were  as  follows : 

ft 

Snags  palled. - ^ 

Trees  felled 1 5» 

Rocks  removed  from  channel ' • •  -  ^ 

Miles  of  river  improved ^ 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer,  forwarded  herewith. 

The  readings  of  the  gauge  at  Tuscumbia  were  kept  up  during  the  year. 

This  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
rendering  it  safer  and  also  enabling  steamers  to  navigate  at  a  lower 
stage  of  water  than  formerly. 

.  With  the  funds  available  and  the  amount  asked  for  fiscal  year  ending 
June  30, 1891,  it  is  proposed  to  continue  the  removal  of  snags,  etc.,  and 
to  raise  and  repair  the  wing- dams  already  built,  and  if  necessary,  put 
in  some  new  ones. 

The  former  appropriations  are : 

By  act  of— 

March  3, 1871 $25,000 

June  10, 1878 25,000 

March  3, 1873 25,000 

June  23, 1874 25,000 

June  18, 1878 20,000 

March  3, 1879 20,000 

June  14, 1880 30,000 

March  3, 1881 20,000 

Augusts,  1886 10,000 

August  11, 1888 5,000 

Money  statement 

July  1, 1888,  umount  available $4, 155. 48 

Amount  appropriated  by  act  of  Aagnst  11,1888 5,000.00 

9, 155. 48 
July  1, 1889,  amount  ezx>ended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1, 1888 $4,24a52 

July  1, 1889, outstanding  liabilities 401.50 

— ' 4,660.02 

July  1, 1889,  balance  available 4,505.46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 
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July  24  a  email  party  was  organized,  and  on  the  same  day  camp  was  broken  up  and 

•  sttft  np  tbe  TiTcr  was  made.    The  party  poling  the  plant,  consisting  of  an  open 

flat-boat  and  two  small  c^uarter-boats,  carrying  tents,  tools,  etc.,  to  tbe  mouth  of  the 

Varies  Riveri  5  miles  in  six  hours,  made  too  slow  progress.    At  this  point  the  steamer 

-Bmwlhut  took  tbe  plant  in  tow  and  on  tbe  evening  of  July  25  after  24  hours  towing 

^e  srriTed  at  the  nead  of  Hoskins  Shoal. 

The^  work  of  repairing  the  cross-dam  at  this  point  was  oommenced  July  26,  and 
^Q^ed  October  10.    During  this  time  tbe  following  work  was  done : 

^t,  the  head  of  Hoskins  8hoal : 

Linear  feet  of  cross-dam  repaired 750 

Linear  feet  of  training- wall  repaired....  ^ 376 

Cubic  yards  riprap  deposited  on  cross-wall 406 

Cabio  yards  riprap  deoosi ted  on  training- wall 69 

^^Mir  the  foot  of  Hoskins  Shoal : 

Linear  feet  of  riprap  stone  dam  built 110 

Linear  feetof  bank  above  and  below  dam  protected 104 

Cubic  yards  of  stone  deposited  in  dam  and  on  bank 192 

Beoapiiulaiion. 

^oear  feet  of  old  works  repaired 1,126 

Xnear  feet  of  new  works  built 214 

l^near  feet  of  old  and  new  work 1,440 

^bio  yards  of  rock  used 667 

The  repair  of  cross-dam  and  training-wall  consisted  in  raising  their  crests  to  a  level 
^XoQt  2  feet  above  the  lowest  point  of  the  dam  previous  to  repair.  The  dam  as  re- 
^«ired  is  about  16  feet  wide  at  base,  6  feet  wide  at  crest,  and  about  4  feet  high  above 
^^  bed  of  the  stream  below  the  dam. 

The  new  dam  is  about  14  feet  wide  at  base,  8  feet  wide  at  crest,  and  3  feet  high 
^bove  the  lowest  point  of  the  closed  channel-bed. 

The  only  matenal  used  in  the  repair  of  the  old  works  and  in  the  construction  of 
^ew  was  riprap  stone. 

The  new  dam  was  built  across  a  side  chute  near  the  foot  of  Hoskins  Island,  on  the 
left  side  of  the  main  channel.  For  several  years  this  chute  has  diverted  a  large  part 
of  the  low- water  flow,  and  has  thus  rendered  the  passage  of  this  shoal  one  of  tbe  most 
troublesome  to  navigation. 

Octobec  12j  camp  was  moved  to  Moore's  Tlat,  and  October  13  was  occupied  in  plac- 
ing rock  upon  the  cross-dam  at  that  place.  About  25  cubic  ^ards  of  riprap  rock  were 
taken  from  old  works  and  placed  upon  the  cross- wall  where  it  was  lowest.  This  com- 
pleted the  work  of  repair  of  dams. 

In  addition  to  the  work  of  repair  and  construction  of  dams  at  the  above  points, 
snags  and  rooks  were  removed  from  the  channel  and  overhanging  trees  were  removea 
from  tbe  banks,  and  the  river,  as  far  as  snags,  rocks,  and  trees  are  concerned,  was  put 
in  good  navigable  condition  as  far  up  as  Tusoumbia,  the  head  of  low-water  naviga- 
tion. 

lAal  of  ohttrueUons  removed  between  July  26  and  November  7. 

Rocks  removed  from  channel 53 

Trees  felled 29 

Bnaga,  etc.,  pulled * 29 

Trees,  etc.,  cut  up  and  disposed  of 58 

Miles  of  river  cleared  of  obstructions 60 

The  river  having  been  put  in  good  navigable  condition,  the  plant  was  taken  to 
Lisle  Town  ferry-landing,  5  miles  above  the  month  of  the  Oranee  River,  and  all  tools^ 
tents,  skiffs,  etc.,  were  stored  in  the  warehouse  and  at  the  dwelling-house  of  Mr. 
William  L.  Huber. 

The  flat-boats,  two  open  and  two  covered,  used  as  quarter-boats,  were  hauled  out 
upon  the  left  bank  of  Maries  River,  200  yards  or  so  above  its  month.  They  were 
placed  upon  siUs  and,  with  the  crab,  were  put  in  the  best  order  to  resist  the  dangers 
of  the  winter  and  spring  months.  Mr.  William  L.  Huber,  as  watchman,  was  placed 
in  charge  oi  all  United  States  property  left  at  Lisle  Town. 

On  limvember  7  field  work  ceased,  and  all  members  of  the  party  except  the  watch-, 
man  were  discharged. 

Shoals  at  present  troublesome  to  steam-boat  navigation,  and  of  which  particular 
complaint  is  made,  are  below  Tuscumbia,  and  are  as  follows: 

Berry's,  where  there  are  old  works ;  Kirkman's,  where  there  are  old  works;  Clark's 
Island^  where  there  are  no  old  works ;  Rice's,  where  there  are  old  works. 
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At  Bolton  Shoal,  about  19  miles  above  tho  mouth  of  the  river,  the  traininjK-van 
near  ita  lower  end  baa  been  undermined  and  washed  awa^jr  for  a  diatanee  ofabont 
100  linear  feet.  There  is  no  complaint  or  cause  of  complaint  at  this  ahoal;  still  the 
wall  should  be  repaired  when  convenient. 

Twenty  tliousand  dollars  expended  at  the  above  points  would  undoubtedly  tempo- 
rarily improve  navigation. 
I  hiave  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  w.  Bkamam, 
A99i9Umt  Engimoer. 

'M^j.  A.  M.  MiLLBR, 

Cotys  of  Bfigineer9,  U.  8,  A. 


COMMBRCIAL  8TATI8TICB. 


UP  THE  BIVEB. 


Artidfls 

Qoaatlty. 

Yalna. 

Toar  eoding  Jime  80, 1888: 

EntimatedTalneof  stesm-boatooiniiieroe 

- 

07^688.88 

Year  ending  Jane  80, 1888: 

moHd .7177. 7 

40^000.08 

Flour saelcs.. 

181 

1.180 

«7 

888.000 

*••!? 

1,018 

880.08 

Salt bamls.. 

1,888.08 

Kailfl .'. ". 1^.. 

llOSLOO 

WhitA-nf^e Inmber  - -^.t.t.t. ,,....., ............t^..^xT- tf^- r 

11,408.88 

Coal , Imahala.. 

730.00 

Farm  machinery tons.. 

Oeneral  rottrchaadlM ........do. .. 

8,700.08 
80.780.00 

Total 

110^688^00 

f 

Total  value  of  commerce  of  river,  1888 1583,414.33 

Total  value  of  commerce  of  river,  1889.... 68S),834.90 

DOWir  THE  RIYBB. 


ArtldM. 


Tear  ending  June  80, 1888 : 
Bail  way  ties 


yi 

Oak,  aab,  elm,  and  syeamore loga feet.. 

walnut  logs do... 

Estimated  Talae  of  ate«m«lKNitoonuneiroe 


Total 


Tear  ending  Jnne  SO,  1888: 

Bailway  ties 

Oak.  aBn,  elm,  and  syoamoro logs ' ".'.''ll'feetl! 

Walnntlogs " do 

Walnut  lumber \] ll'.**'.!m'lll"*l'"!  do" 

Estimated  commeroe of  •toamen'AniraiMimdi,'B^^ 


Wheat 

Corn 

Clover  seed. 
Hay 


Eggs  . 

Hogs., 

Cattle 

^heep 

Floor. 

Wood 

Barytas 


.baahela. 
do.. 

..  ..do.. 

...bales. 


.bead. 


.do. 


...do.. 
■  saoka. 
.oofda. 


tons. 


General  merchandise.... I. \ l.-.iIIIl!Il'.'"I"!lII*l!!lIIJ*I"*  do 


Total 


QiiaBtity. 


1,000,000 

1,010,000 

100,000 


1,000,000 

1,638.000 

80^000 

86,000 


188,163 
4.280 

too 

1,880 


Talva. 


2,660 


460 

1.600 

600 

600 
•10 


8888,8881.88 

8.880.08 

8,000.00 

184,107.80 


007,788.88 


850^000.00 

18,804.00 

780.00 

8,876.00 

06.000.00 

146^728.40 

1,487.00 

800.00 

a  840. 00 

1,860.00 

80,000.00 

7,800.00 

900.00 

8,760.00 

1,150.00 

2,600.00 

18,800.00 


672, 
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ZAti  of  9team^]^cwtT  loaU  engaged  in  eommeree  on  Oeage  Biver  durimg  the  year  ending  Jwne 

80,  1889. 


KaoiA. 

Length. 

Bnadth. 

DeptlL. 

OroM 

toimac*. 

Bfnitoa 

107 
72.S 
62.6 
6&4 

1«2 

127 

168.1 

twttm 

28 

14.4 

11 

14.8 

80 

20 

26.8 

5 

2L8 

2.4 

8 

4.8 

8 

8.6 

884.06 

Black  PiMmmd 

18.40 

DwL  Bw  Borllnxt 

12.98 

Fxvdeciek - - 

88.51 
17L46 

GMHirallfwide •• 

'f'lAii  R.Hiiiro..... .......  r... 

136.88 

Al^rtft.  willii.... 

188.08 

prelminabt  exaihnation  of  grand  biver.  missouri. 

United  States  Engineer  Opfioe, 

St.  Louis  J  Mo.j  December  17, 1888. 

Sib  :  In  accordance  with  instrnctioDB  contained  in  letter  dated  Office 
of  the  Ohief  of  Engineers,  United  States  Army,  Washington,  D.  C, 
Aagast  28, 1888, 1  have  the  honor  to  make  the  followiDg  report  on  a  pre- 
liminary examination  of  the  Grand  Biver,  Missouri. 

Grand  Biver,  Missouri,  is  a  tributary  of  the  Missouri  Biver,  empty- 
ing into  the  latter  at  a  point  near  the  town  of  Brunswick.  It  is  formed 
by  the  Junction  of  its  two  forks  near  Utica,  Mo.,  and  from  this  point  to 
its  mouth  is  about  80«[iiles  by  the  stream.  It  drains  a  large  area,  about 
one-fourth  of  that  portion  of  the  State  of  Missouri  situated  north  of 
the  Missouri  Biver. 

Grand  Biver  was  declared  navigable  as  far  as  Bedford  by  the  Mis- 
souri legislature  on  the  report  of  a  committee  appointed  for  that  pur* 
I>0B6  in  1838.  During  the  years  1848  to  1859  several  steam-boats  made 
regular  trips  to  Bedford,  60  miles  above  the  mouth,  occasionally  running 
to  Utica,  20  miles  above  Bedford. 

Three  railroad  bridges  have  been  placed  across  the  river  below  Bed- 
ford, closing  the  navigation  to  all  but  very  small  steam-boats.  These 
bridges  are  from  10  to  15  feet  above  the  usual  high- water  stage,  with 
an  average  channel  width  of  125  feet  between  the  piers.  After  the  con- 
Btmction  of  the  bridge  at  Brunswick,  in  1867,  up  to  1869,  a  small  steam- 
ferry  made  regular  trips  in  the  lower  portion  of  the  river,  passing  under 
the  bridge  without  difficulty. 

Information  as  to  the  value  or  amount  of  steam-boat  freight  carried 
above  Brunswick  could  not  be  obtained.  Of  late  years  log-rafbiug  has 
been  the  only  business  on  the  river,  the  average  yearly  amount  being 
500,000  feet ;  but  even  this  work  is  greatly  obstructed  by  the  piling 
under  the  bridge  at  Brunswick,  which  entirely  closes  the  river  duriog  its 
low-water  stages. 

The  plan  proposed  by  those  interested  in  the  improvement  of  the 
river  is  to  straighten  as  much  as  possible  its  numerous  bends  between 
Utica  and  Brunswick,  thereby  increasing  the  depth  and  current  of  the 
river,  not  for  the  benefit  of  Davigation,  but  with  the  view  of  reclaiming 
a  large  amount  of  waste  laud  through  which  it  flows. 

The  only  obstacle  to  the  navigation  of  the  river  from  its  mouth  to 
BroDSwick,  a  distance  of  3  miles,  has  beeu  the  bar  which  formed  nearly 
across  the  river,  just  above  its  mouth,  during  the  high  stages  of  the 
Missouri  Biver.    Since  1875  this  bar  has  remained  in  the  same  position^ 
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leaving,  during  low-water  stages  of  the  river,  a  depth  less  than  2  feet 
for  the  outlet  of  the  Grand  River. 

This  bar,  however,  began  moving  with  the  break-up  of  the  ice  in 
1888.  A  strong  current  in  the  Grand  Biver  from  a  continued  spell  of 
high  water  has  washed  most  of  the  bar  into  the  Missouri.  Soundings 
taken  October  11,  with  the  river  1  foot  above  the  standard  low-^aJ)er 
stage,  show  a  depth  of  7  feet  opposite  Brunswick,  10  feet  and  over  to 
the  mouth,  and  a  depth  of  5  feet  over  the  bar,  with  a  channel  width 
sufficient  for  the  passage  of  Missouri  Biver  steam-boats.  The  removal 
of  six  or  seven  snags  would  clear  the  channel  to  Brunswick. 

An  improvement  work  at  the  mouth  of  the  river  to  maintain  the  pres- 
ent channel  is  not  immediately  necessary,  as  the  conditions  by  which 
the  bar  was  first  formed  have  changed.  In  1875  the  channel  of  the  Mis- 
souri Biver  passed  directly  by  and  at  right  angles  to  the  month  of  the 
Grand,  causing  a  large  eddy  in  the  latter  river,  which  deposited  the 
bar.  The  channel  of  the  Missouri  at  this  point  is  now  in  the  middle  of 
the  river,  affording  the  Grand  during  its  high  stages  better  chances  of 
washing  out  any  bars  that  may  be  deposited  during  high  water  on  the 
Missouri  Biver. 

In  the  days  of  steam-boating  Brunswick  was  one  of  the  largest  ship- 
ping points  on  the  Missouri,  but  the  changes  in  the  channel  of  that  river 
from  the  year  1860  to  1868  placed  Brunswick  on  the  Grand  Biver,  3 
miles  from  the  Missouri.  From  1867  the  opening  of  the  Wabash  West- 
ern Bailroad,  which  passes  through  Brunswick  (to  1875),  the  year  in 
which  Grand  Biver  was  closed  by  the  bar  at  its  mouth  the  average 
amount  of  tobacco  shipped  yearly  by  river  was  3,500,000  pounds.  In- 
lormation  as  to  other  shipments  could  not  be  obtained,  as  the  records 
have  been  lost. 

The  amount  of  yearly  shipments  in  future  by  the  river,  provided 
boats  are  running  and  maintain  freight  rates  lower  than  the  railroads^ 
was  estimated  by  the  merchants  of  Brunswick  as  follows : 

Grain  and  flour,  export 6,000,000 

TobaooOy  export 3,000,000 

Stock,  export  ...v 3,000,000 

Brick,  export 3,000,000 

Lumber  and  logs,  import  and  export 3,000,000 

Merchandise,  import 2,500,000 

Coal,  import 2,000,000 

Total 22,500,000 

The  river  may  be  divided  into  two  portions  ^  first,  that  below  Bruns- 
wick ;  and  second,  that  portion  between  Utica  and  Brunswick. 

The  river  from  the  mouth  to  Brunswick  at  present  needs  no  work  of 
improvement  to  render  it  navigable  when  the  Missouri  is  navigable, 
except  the  removal  of  snags,  which  can  be  done  by  the  snag-boat  work- 
ing in  the  Missouri  Biver  without  any  material  extra  expense. 

As  to  the  improvement  of  that  portion  of  the  river  between  XTticaand 
Brunswick,  it  is  not  worthy  of  improvement  for  navigable  purposes, 
there  being  no  demand  for  commerce  on  this  portion  of  the  river. 

The  following  joint  resolution  was  passed  by  the  Missouri  Legislature 
in  1887 : 

JOINT  AND  CONCURRBNT  RESOLUTION  instractioff  onrSeiuiton  and  roaneethiffoiir  B«pi«. 
Mntativet  in  CongreBS  to  nae  all  means  proper  in  their  legisUhtlTe  eapMity  to  seoare  iSi  aoniowiA. 
tion  of  $50,000  for  the  purpose  of  straightening  Grand  River.  FP«vp«» 

Whereas  there  are  ;\t  least  500,000  acres  of  swamp  lands,  known  as  bottom  lands 
lying  along  Grand  River,  in  north  Missouri,  which,  by  reason  of  frequent  overflows' 
caused   by  the   tortuous  nieanderings   of  said  river,  aie  rendered   oomparattvelv 
worthless  and  uninhabit ;  able  aud  ' 
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Whereas  it  19  believed  from  careful  estimatee  that,  by  the  judicious  expenditure  of 
tSOfiOOf  the  channel  of  said  river  can  be  so  straightened|  and  reduoeid  in  length 
one-half  at  least,  if  not  more,  and  it^  fall  be  increased  from  7  inches  to  at  least  15 
inches  to  the  milci  and  the  capacity  of  the  river  to  drain  its  water-shed  be  increased 
at  least  fourfold,  and  thereby  practically  reclaim  this  lar^e  body  of  rich  alluvial  land^ 
which  is  unsurpassed  in  fertility  by  the  lands  of  an^  poi  Lion  of  the  great  Mississippi 
Valley,  and  render  it  capable  <rf  furnishing  homes  for  thousands  of  families,  thus  add- 
ing to  the  material  wealth  and  resources  of  the  State  and  of  the  nation :  Therefore 
be  it 

Beaolved  ty  tke  Senate,  the  Reuse  of  Bepretentativea  eenourring  therein^ 

FhrsL  That  our  Senators  in  Congress  be  instructed,  and  our  Representatives  in  the 
fiftieth  session  of  Congress  be  requested,  to  use  all  means  proper  in  their  legislative 
capacity  to  secure  the  appropriation  of  |50,000  for  the  purpose  of  straightening  and 
improving  Grand  River  and  reclamiing  the  swamp  and  bottom  lands  lying  along  said 
river. 

^^ooiid.  That  the  secretary  of  state  be  required  to  transmit  to  each  of  our  Senators 
and  Hepresentatives  in  the  Fiftieth  Congress  a  copy  of  these  resolutions. 

Approved  March  31, 1887. 

At  the  request  of  the  Hon.  G.  H.  Mansar,  member  of  the  House  of 
Bepresentatives  from  the  Second  district  of  Missouri,  I  made  a  per- 
sonal examination  and  investigation  in  reference  to  the  method  of 
straightening  the  upper  portion  of  the  river.  The  soil  through  which 
the  river  meanders  is  a  soft  alluvium,  and  the  very  fact  that  the  course 
of  the  stream  is  now  so  tortuous  is  due  to  its  want  of  tenacity.  If  the 
stream  were  straightened  it  could  not  be  kept  so  without  great  expense, 
and  would  eventually  lengthen  itself  to  a  slope — probably  the  present 
slope— and  resume  its  curves  and  bends.  Although  it  would  be  of  great 
local  benefit  to  prevent  the  Grand  Biver  from  overflowing  its  banks 
and  thus  reclaim  the  rich  alluvial  lands  along  its  bottom,  the  general 
needs  of  commerce  do  not  demand  any  work  on  this  river, 

I  would  therefore,  in  view  of  the  above  facts,  state  that  in  my  opinion 
the  liver  is  unworthy  of  improvement  and  a  survey  is  not  necessary. 
Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLEB, 

Major  y  Corps  ofEngin$er$. 
The  Ohibf  op  Enguvxebs,  U.  S.  A. 


Y  6. 

PRELDONART  EXAMINATION  OF  ST.  LOUIS  HARBOR,  MISSOURI. 

United  States  Engineer  Office, 

St.  LouiSj  Mo.,  December  22, 1888. 

Sir:  In  compliance  with  instructions  contained  in  letter  dated  Office 
of  the  Chief  of  Engineers,  XJ.  S.  Army,  Washington,  D.  C,  August 
28, 1888, 1  have  the  honor  to  make  the  following  report  on  a  prelim- 
inary examination  of  the  St.  Louis  Harbor: 

The  information  in  the  possession  of  this  office  is  sufficient  without 
the  necessity  of  a  preliminary  examination  or  stirvey. 

St.  Loui8  Harbor  may  be  divided  into  two  parts,  the  upper  and  the 
lower  harbor,  the  line  of  division  being  the  Eads  Bridge. 

The  lower  portion,  included  between  the  river  des  Peres  and  the 
bridge,  is  8  miles  long.  In  this  portion  the  channel  is  good  at  all  stages 
of  water  and  the  landings  easily  accessible  at  all  points. 

The  upper  portion,  included  between  the  bridge  and  the  northern  limits 
of  the  city  of  St.  Louis,  is  about  10  miles  in  length ;  of  this  portion  the 
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only  part  to  be  considered,  as  at  present  incladed  in  the  practical  btt> 
Dor,  is  the  reach  between  the  bridge  and  the  Water  Works  at  BisselFs 
Point,  and  is  3  miles  in  extent. 

The  reach  below  the  bridge  may  be  considered  as  completed,  and  re- 
qniring  no  improvement  either  for  the  purpose  of  flEusilitating  navigation 
or  to  improve  landing  facilities. 

The  reach  above  the  bridge  and  below  BisselPs  Point  becomes,  at  low 
water,  obstrncted  by  bars  and  shoals  near  the  Illinois  shore,  which  in- 
terfere with  landings  on  that  side.  These  landings  are  only  nsed  by 
ferry-boats,  and  they  are  obliged  on  such  occasions  to  change  their 
landing  places  to  snit  the  stage  of  water. 

In  oi^er  to  secure  good  landings  in  this  portion  of  the  harbor  at  low 
stages  it  is  necessary  to  contract  the  width  of  the  river  from  a  point 
opposite  BisselPs  Point  to  a  point  4,500  feet  above  the  bridge,  or  for  a 
distance  of  13,000  feet,  to  a  width  of  2,000  feet 

The  commerce  of  this  portion  of  the  river  consists  of  what  arrives 
from  the  Missouri  and  Upper  Mississippi  rivers  and  what  crosses  the 
ferries  to  and  from  the  railroad  freight-yards  on  the  Illinois  side,  and  for 
the  year  1887  was  as  follows : 


Artielss. 

Beceipte. 

Shipments. 

BlTer. 

Tons. 

Ssttmated 
vafaie. 

Tons. 

Sstlmated 
Talne. 

MlMiaaippi  Biver  above  Si.  Louis. 
Do" 

Horcbandise  and  i^rain. 

Lumber,  shingles,  eto . . . 

Merchandise  and  grain. 

do 

132,400 

'27"700* 
78;  600 

$3,006^257.08 

2,431.216.08 

982,480.05 

885,062.88 

3e,170 

11,086,180 

ICimonrl    .... 

14,680 
7,125 

437,400 

Illinois 

213,760 

Total 

288^000 

• 

7.014,68Bi87 

57.875 

1,736,290 

Wiggins  Ferry  Company,  between  Venice,  111.,  and  St.  Loais,  ship- 
ments and  receipts  511,403  tons. 

The  obstructions  to  navigation  in  the  upper  harbor,  as  betbre  men- 
tioned, consist  of  the  bars  formed  at  low  water  by  a  too  great  dispersion 
of  the  water  at  this  stage.  By  contracting  the  width  of  the  river  at  low 
water  it  is  probable  that  tlieseobstructions  will  beremoved.  Thewidth  to 
which  the  river  has  been  contracted  in  the  work  of  improvement^  when 
complete,  below  St.  Louis,  has  been  2,500  feet,  and  wherever  this  has 
been  accomplished  it  has  resulted  in  the  removal  of  bars  and  the  ob- 
taining of  a  good  navigable  channel  at  all  stages.  The  width  of  2,000 
feet  for  the  reach  above  the  bridge  would  seem  tetter,  in  order  to  prevent 
a  too  great  gorging  of  the  water  at  the  bridge,  which  at  low  water  gives 
a  clear  waterway  of  not  more  than  1,500  feet.  If  it  is  foand  that  a 
contraction  to  2,000  feet  is  not  sufficient,  the  additional  contraction  to 
1,500  feet  could  be  added  afterwards. 

I  would  propose  to  do  this  contraction  work  by  the  same  method 
now  employed  on  the  Mississippi  River  below  St.  Louis,  and  which  has 
succeeded  at  the  locality  known  as  "  Horsetail,"  that  is,  by  bailding 
out  from  the  shore  permeable  pile  and  brush  hurdles  to  the  proposed 
line  ot  contraction,  placing  the  hurdles  a  distance  of  1,000  feet  apart; 
tnis  tor  a  total  distance  of  13,000  feet  would  require  fourteen  hurdles 
Whose  total  length  would  be  19,800  feet  at  a  cost,  estimated  from  actual 
work  done  in  this  locality,  of  $8.35  per  linear  foot,  which  would 
amount  to  «165,330;  adding  10  per  cent,  for  engineering,  oontingencies, 
etc.,  the  total  cost  will  be  $181,863.  »«  ^«i 
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The  city  of  St.  Loais  has  at  present  a  popalation  of  500,000  and  is 
steadily  advancing  in  manafiBM)tares  and  commerce ;  it  is  therefore  not 
probable  that  the  demands  of  commerce  for  this  improvement  Will  ever 
be  less  in  fatore  than  at  present.  I  am  therefore  of  the  opinion  that 
the  harbor  of  St.  Loais  is  worthy  of  improvement,  and  would  recom- 
mend that  an  appropriation  of  $182,000  be  made  for  that  purpose.  I 
would  also  recommend  that  if  an  appropriation  be  made,  it  be  made  in 
one  entire  sum,  enough  for  the  compl^on  of  the  work,  as  otherwise 
the  work  would  cost  much  more  than  the  above  estimate. 

A  tracing  of  a  recent  survey  of  the  upper  harbor,  with  proposed 
works  outlined  thereon,  is  forwarded  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major ^  Carps  of  Sngineen. 

The  Ohief  of  Enoinebrs,  U.  B.  A. 


pbeliminart  examination  of  missouri  river  at  miami,  missouri. 

United  States  Engineer  C^fioe, 

*    8t.  Louis,  Mo.,  Deoe/mber  19,  1888. 

Sir:  In  accordance  with  instructions  contained  in  letter  dated 
Office  of  the  Ohief  of  Engineers,  XJ.  S.  Army,  Washington,  D.  0., 
August  28, 1888,  I  have  the  honor  to  make  the  following  report  on  a 
preliminary  examination  of  the  Missouri  Biver  at  Miami. 

The  town  of  Miami,  with  a  population  of  800,  is  situated  on  a  bluff 
on  the  right  bank  of  the  Missouri  Biver,  267  miles  above  its  month. 

The  only  outlet  at  present  for  its  commerce  is  by  the  river  to  De 
Witt,  a  station  on  the  Wabash  Western  Railroad,  4}  miles  below  Miami, 
on  the  left  bank  of  the  river.  The  mail  route  is  via  Miami  Junction, 
a  station  on  the  same  railroad  2  miles  across  the  bottom-laud  from 
MiamL 

All  of  the  freight  between  Miami  and  De  Witt  since  January,  1877, 
has  been  carried  by  the  steam  ferry  Mattie  LeSj  of  100  tons  burden, 
drawing  3  feet  when  loaded. 

The  amount  handled  is  given  in  the  following  table : 

JPy-om  Miami  fo  De  Witt. 


JiS7. 

Onln 

Avi»l«0 - 

scoSTT 

MiaoellaiieoiupMskagM 

U88  to  September  80. 

Orain * 

Stock 

HiMeUuieoiia  peek 

Totil 


Pouiulf. 
7, 074, 000 

24.000 
M4,000 

40,820 

6^800,000 

08ft.  000 

80.000 


18.943.820 


ENa  89- 


*  The  Ttlne  of  theee  BhipBeiits  ooold  not  be  Moertalned. 

—108 


Value. 


^CW|  onp 


41.800 
(•) 

78.800 
27.800 

(*) 


$288»710 
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Omeral  m/orekamdiM  from  De  WiU  io  MUtwU, 


W«l^t. 


Igj7 

1868  toScqptember  80. 

Total 


1,398^900 
1,809^700 


8,645,800 


WI,608 


The  purpose  of  an  ^^  appropriation  for  Miami,"  as  given  in  the  peti- 
tion signed  by  one  hundred  and  seventy  of  the  citizens  and  a4jacent 
land^owners,  and  presented  towards  the  close  of  1887  to  the  Hon.  J.  T. 
Heard,  M.  O..  was  for  Government  aid  in  protecting  their  caving  land. 

The  shore-line,  as  given  by  the  surveys  of  the  Missouri  River  in  1878, 
in  1882,  and  by  the  present  examination,  shows  a  caving  bank  for  a 
distance  of  16,000  feet  below  Miami,  representing  a  loss  of  192  acres 
since  the  survey  of  1878.  The  caving  was  greatest  in  the  years  1881 
and  1883,  during  the  extreme  high- water  periods.  At  the  upper  end  of 
the  caving  bank  the  shore-line  has  receded  a  distance  of  1,000  feet,  but 
this  part  of  the  bend  has  deepened  to  such  an  extent  that  a  bar  has 
now  formed  along  the  shore,  throwing  the  low- water  channel  to  the  bar 
on  the  other  side  of  the  river,  returning  into  the  lower  portion  of  the 
bend,  where  the  bank  for  a  distance  of  3,000  feet  has  receded  an  aver- 
age of  800  feet  since  the  survey  of  1882. 

The  bank  opposite  Miami  has  also  caVed  very  rapidly  since  1881,  the 
shoreline  receding  1,200  feet,  a  loss  of  161  acres  in  a  length  of  9,000 
feet  in  which  the  caving  occurred.  The  largest  loss  at  this  point  was 
during  the  high  water  of  1881.  Since  then  the  loss  each  year  has  been 
about  the  same. 


Lo88  below  Miami .•.......« 192 

Lobs  opposite  Miami 161 

Total 353 

This  land  was  worth  from  $15  per  acre  for  the  unimproved  to  $40  per 
acre  for  the  improved,  or  an  average  of  $30  per  acre,  as  most  of  it  was 
improved,  which  represents  a  loss  of  $10,590. 

Previous  to  1881  the  width  of  the  river  at  Miami  was  1,200  feet,  but 
the  continued  caving  of  the  bank  opposite  has  increased  its  width  to 
2,400  feet,  resulting  in  the  formation  of  a  large  middle  bar.  For  a  num- 
ber of  years  the  channel  has  been  on  the  right  bank,  the  Miami  side  of 
the  river,  but  the  crossing  from  the  left  bank  has  been  gradually  work- 
ing lower  down,  until  the  present  low- water  channel  crosses  just  above 
this  middle  bar  into  the  lower  landing  at  Miami. 

An  improvement  work  at  this  locality  is  needed  to  hold  the  channel 
to  the  Miami  side  of  the  river,  for  the  changes  liable  to  occur  after  a 
few  stages  of  high  water  will  probably  shift  the  channel  to  such  an  ex- 
tent as  to  leave  Miami  without  a  low-water  steamboat  landing. 

The  river  and  harbor  act  of  August  11, 1888,  provides  as  follows: 

Improving  MiBsouri  Biyer  from  month  to  Fort  Benton :  Continning  impTOvement, 
one  million  dollars,  to  be  expended  nnder  the  direction  of  the  Secretary  of  War,  in 
accordance  with  the  plans,  specifications,  and  recommendations  of  the  Miissonri  Riyer 
Com  mission,  except  as  hereinafter  modified. 

Out  of  the  above  sum  the  following  amonnts  shall  be  applied  to  the  purposes  here- 
inafter specified,  namely,    •    *    •    that  the  sum  of  twenty-five  thousand  doU^ra,  or 
so  much  thereof  as  may  be  necessary,  shaU  be  expended  on  said  river  #t  or  near- 
Aiiami,  Missouri. 
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From  this  it  appears  that  an  appropriation  for  the  improvement  of 
the  Missouri  Biver  at  Miami  has  already  been  made,  and  its  expendi- 
ture is  placed  by  law  under  the  supervision  of  the  Missoari  Biver  Com- 
mission, and  that  a  report  as  to  whether  the  locality  is  worthy  of  im- 
providment  is  saperflaoas,  as  the  question  has  been  already  decided  by 
Con^n^ess. 

I  view  of  the  above,  I  would  respectfully  recommend  that  the  matter 
be  referred  to  the  Missouri  Biver  Oommission. 
Very  respectfully,  your  obedient  servant, 

A.  M.  MnxER, 
Major  y  Oorpi  of  Sngineerg. 

The  OmBP  OF  En0inbbbs,  IT.  S.  A. 


APPENDIX  Z. 


IMPBOVEMEKT  OF  THE  MISSISSIPPI  RIVEB  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 


REPORT  OF  CAPTAIN  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELAIING  TO  THE  WORK, 


DfPROYBMBNT. 

1.  Hlssiasippi  Riyer^  between  the  Dea  MoiDes  Rapids  and  the  mouth  of  the  Illinois 

River. 

EXAMINATION. 
2.  Clarksville  Harbor,  Missouri. 


ki  I. 

IMPROVEBfENT   OF  MISSISSIPPI   RIVER,    BETWEEN   THE   DES    MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

United  States  Engineeb  Office, 

Quincyj  III^  July  9,  1889. 

Sir  :  I  have  the  honor  to  render  the  following  as  my  annaal  report 
in  the  ^^  Improvement  of  the  Mississippi  Biver  between  the  Des  Moines 
Bapids  and  the  month  of  the  Illinois  Biver,"  for  the  year  ending  Jnne 
30, 1889. 

At  the  beginning  of  the  year  the  balance  on  hand  was  only  $327.05, 
and  nothing  was  done  therefore  nntil  after  the  organization  under  the 
provisions  of  the  act  of  1888.  Upon  the  day  after  notification  was  re- 
ceived by  me  that  the  river  and  harbor  bill  was  a  law,  I  made  a  general 
report,  outlining  a  method  of  ^*  repairing  the  washouts  in  the  Sny 
Island  levee,  and  strengthening  the  levee  where  it  crossed  Bnicarte 
Slough  and  other  sloughs,"  for  which  purpose  $50,000  had  been  allotted 
in  the  biU.  Advertisements  were  issued  September  3  for  bids  for  this 
work,  and  the  bids  were  opened  October  3, 1888.  The  abstract  of  bids 
follows.  The  contract  was  awarded  to  Price  &  King,  of  Topeka^  Kans., 
for  the  whole  work,  at  10.9  cents  per  cubic  yard. 

1717 
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0/  Mds  opened  hy  Capt.  E,  H.  Ruffner,  Corpa  of  Enfftneere,  on  October  3, 18H8, 
on»e  ta  hia  advertUemeni  of  September  3,  1888, /or  ^*  improving  and  atrengmening 


Abefract 

Sng  hUmd  Levee  where  it  eroeeee  Sinoarte  Slough  and  other  eUmghe,  and  in  rtpairing 
waekomte  in  $aid  levee^P 


• 


1 

2 
8 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

li 
15 

16 

17 

18 
10 
20 


Name  and  addreM  of  bidden. 


W.  H.BafterT,  Pittsfleld.  HI. 
James  B.  Blake.  Jamea  Hlg' 

eina.  Pittafield,  HL 
*Beeae  H.  Prioe,  Patrick  H. 

King,  Topeka,  Kaaa. 
W.  Orertoo  Winatoa,  Min- 

neapolia,  Miim. 
Jamea  J.  Steen,   St  Paul, 

Mimi. 
Zachaiiah  Fielder,  TTMmtiMii^ 

Ho. 
t  A.  J.  Whitn^.Book  laland, 

111. 
John  W.BramweIl,  NewGan* 

ton,  IlL 
Theo.  F.  Beldln,  Peari  Sta- 
tion. HI. 
J.Ricntman,  Fountain  City, 

Wis. 
Harlam  F.  P.  Dodge,  Atlaa, 

Pike  Coonty,  111. 
fWood  Se,  Penny,  Warsaw, 

HL 
Edward  H.  Bothwell,  Stap 

manB,Mo. 
S.M,Spenoer,  Payaon,  HI. 
Fnini   Bambrick  Constmo- 

tion  Company,  St.  Lonia, 

Mb. 
%  Frani-  Bambiiok  Gonatnio- 

tion  Company,  St.  Looia, 

Mo. 
W.  P.  Cochran,  New  Canton, ) 

HI.  S 

W.Wilaon,  HaU8,Hl.  ) 

Jamee  W.  sammers,  Keokuk, 

Iowa. 
Ford  F.  Wilkinson,  Keokak, 

Iowa. 
Bodkin  it  MoCaoghey,  Qoin- 

oy,Hl. 


} 


I 


10.16 


.45 


.19 


.221 


h 


6o.iii 

.121 

a6cea> 
)16ez.i 


.14 


.16 


115  ex.  S 
.14* 


.lii 


.181 


.lit 


10.141 
.12 
.17 


1^ 


$ai2 


18 


.15 


18 


.25 


.25 


$0.20 
.114 
.17 

.15 


...... 

.17 
.1« 


•8 


10. 14ft 


.17 


.15 
.18 
.191 


.16 


y^ 


.144 


I 


.17ft 

.18  ex 
.20 

.18 


.16 


1.15  ex.) 
.15A 


.171) 

.18  ex.1 
.23 


V 

i 


IOlM 


.25 


e  . 

m 

••a 

•2  Si 

I 


10.25 
.25 


1 


.17 

.16 
.15  ex. 


*  Will  oonatmct  whole  thing  at  10. 9  cents, 
t  At  all  pointa  below  Louisiana,  25  cents. 


t  Irregular  gnarantiea. 

9  For  aU  other  work,  17  centa. 


The  contractors  began  work  promptly  in  October  with  a  small  force, 
and  about  as  soon  as  the  sarveys  were  ready.  They  worked  all  winter, 
which  proved  to  be  exceptionally  open  and  favorable  for  them.  Bat  they 
were  not  able  to  complete  the  contract  in  time — ^April  1 — ^and  an  exten- 
sion to  Jnne  1  was  granted  them.  Fortunately  for  the  interest  of  all 
concerned  there  was  no  high  water  in  the  river  in  the  spring,  and  the 
repairs  of  the  washouts  was  not  interfered  with  as  would  have  been  the 
case  in  nine  years  out  of  ten  past  The  following  is  the  list  of  localities 
where  work  was  done,  the  amount,  and  cost: 
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HaimilMl  Brid|e»  0T«riiaiil... 

Booae**  Ciev»Me> 

Maxphy'iBay 

G^dmAii'i  Crevaese  orarbaiil 


Say  Dam,  ororluiiil 

Bis  Cut-off  I>ami  overhsnl . . . 

Canal  Skmsh,  oTerhanl 

Iowa  d&t-off,  orerhaol 

Botow  ClazlnTiUe,  orerhaol. 

Total 


Loealitgr. 


Cabioyaida. 


97,684.78 

708.00 
48,7D0l40 

8,483.20 

20,273.88 

88,847.89 

6.411.17 

6,283.87 

25,088.70 


Coat 


{ 


110.838.74 

268.64 

72.02 

5.182.48 

704.40 

8.84 

2,200.83 

003.10 

4,212.69 

1,936.84 

689.82 

83.66 

675.92 

34.14 

2,734.87 

15.66 


30,134.91 


For  the  repair  and  constmction  of  rock  and  brnsh  dama  and  shore 
protections  daring  the  season  of  1889  bids  were  invited  by  advertisement 
dated  October  29, 1888,  and  opened  November  29, 1888.  ThefoUowiag 
is  the  abstract  of  bids : 


JTame  and  addroaa  of  bid- 
der. 

Between  Keoknk  and 
La  Grange.  - 

Between  La  Orange  and 
Hannibal,  Mo. 

Operating  "Goal  Blnff" 

and  baigea  below 

Hannibal  ■ 

Book. 

Brasb. 

TotaL 

Bock. 

Brush. 

TotaL 

Bock. 

Bmah^ 

TotaL 

Christ  Maaenger,  Fonnt* 

ai&Cii^r^n^ 
Ifc  Bw  Deuicker.  Parkera- 

Ml.  yd. 

011.  yd. 

Mft.yd. 

$L73 

L78 

ett.  yd. 
80.^ 

.49 

82.70 
2.22 

oikyd. 

Mkyd. 

bvgfa,  W.  Va. 
17.  w.  Tnoker.  Parketa- 

$L88 

10.44 

8L07 

bor^,  W.  Va. 
Taaai*  F  TiTinV.  St.  Looia. 

$1.48 

10.70 

82.18 

1.48 
1.40 
1.29 

.70 
.70 
.60 

2.18 

2.10 

tL79 

Mo. 

1.85 
LOO 

L18 

L87 
L15 

.70 
.80 

.89 

.75 
.72 

2.06 

Mian. 

A.  J.  Whitney,  Bock  Isl- 
and, TH. 

Alonao  6.  Ainea,Qiiinoy,  1 
HL 

Zachariah  FieUler,  Ban-  L 

1.99 

.60 

n.79 

n.80 
1.79 

nibal.  Ho. 
Jlichael    F.    Laogdon, 

Qiiiney.  nL 
Aloert  Kiroh]ies,FoDntaiii 

Citor,  Wis. 
JaooD  Btobtman,  Fonnt- 

dn  City,  Wis. 
Jamea  CoOfaia,  CaBton.l 

Mo. 

Mo. 
Henry    a  Hopkins,  811 
Looia,  Mo. 

L40 
L87« 

.70 
.12 

.871 

2L10 
2.18 

2.75 

• 

L87 
L85 

.40 
.72 

2.07 
2.07 

2L19 
t87 

L20 

.86 

L85 

WilliaiD  F.Hofudna,  St. 

Louis,  Mo.                    J 
H.  8.  Brown,  Qnincy,  HI . .. 

tl.85 
1.70 

.70 
.08 

2^05 
2.78 

L80 
L70 

.40 

L99| 
2.10 

Patterson  Bros.,  Keoknk, 

Iowa. 

1 

^Onaxantee  incomplete.       tAcoepted.       iCertiflGate  to  guaranty  incomplete. 

The  bid  of  A.  S.  Whiney,  of  Book  Island,  bekig  accepted  for  the  whole 
work,  contract  was  entered  into  with  him  December  12,  and  he  began 
work  promptly  with  the  opening  of  navigation  in  March,  and  has  done 
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good  work  since  then.    The  following  table  shows  the  names  and  local- 
ities and  amounts  of  work  done  np  to  June  30 : 


Alexandria,  Mo.,  repair  of  wing-dam  and  now  shore  protection 

Fox  Island  Slough  Dam 

Fo!(  Island  shore  protection 

Raising  Caiiton  Chate  Dam 

Raising  Sraoot  Chute  Bam 

Beebee  Island  Dam 

Wliitney's  Bar  wing-dam  1 

Whitney 'aSar  wing-dam  2 

Closing  dam  Islands  600,  601 

Protection  Island  521 

Closing  dam  Islands  619, 620 

Closing  dam  Islands  610, 510 

lUiDois  ahore  protection  opposite 

Protection  Island  510 


In  the  execution  of  his  contract,  Mr.  Whitney  has  placed  37,962.63 
cubic  yards  rock,  costing  $45,921.76,  and  23,670.22  cubic  yards  brush, 
costing  $12,575.56;  total,  $58,497.32.  Bis  contract  amounts  t^  $95,000, 
and  there  are  therefore  liabilities  to  him  of  $36,502.68. 

A  break  occurred  in  the  Whitney's  Bar  Dam  of  1887,  in  September, 
1888.  This  was  repaired  by  H.  S.  Brown,  under  public  notice  of  teu 
days,  and  bids  received,  and  there  were  used — 

Rock,  489.71  oubio  yards,  at  $1.50 $734.56 

Brush, 2.50. 10 cnbio  yard8,atfl 250. IC 

Total 984.66 

HYDSAULIO  DBEDGE. 

The  Success  was  borrowed  in  August  by  the  St  Louis  and  Saint  Paul 
Packet  Company,  and  pumped  the  sand  from  under  the  steamer  War 
Eaigle  that  had  been  aground  for  a  long  time.  In  thirty-six  hours  enough 
sand  had  been  pump^  to  allow  the  steamer  to  settle  down  of  her  own 
weight,  so  that  she  was  easily  got  off.  After  the  appropriation  became 
available  and  an  inspection  had  been  made,  it  was  thojjight  best  to  set 
the  Success  at  work  at  Whitney's  Bar  Crossing.  This  was  her  first  ex- 
perience in  the  river  in  pumping  sand.  Thedifficulty  in  working  proved 
to  be  exclusively  in  the  handling  of  the  steamer  and  flats.  Anchors 
and  lines,  and  finally  piles,  proved  insufficient  to  hold  the  boats  still 
against  wind  and  current,  and  good  work  was  done  only  when  in  a  fa- 
vorable situation  and  on  a  quiet  day.  But  the  pump  and  machinery 
proved  all  that  could  be  expected,  and  sand  could  be  easily  and  con- 
tinuously pumped  through  ^0  feet  of  pipe  without  trouble.  The  depth 
on  the  ^'  crossing"  was  finally  improved,  but  work  stopped  in  order  to 
build  "  spuds  "  to  a  heavy  flat,  so  that  this  could  be  put  in  place,  spud- 
ded down,  and  the  rest  of  the  fleet  attached  to  it. 

The  Success  and  fleet  were  loaned  in  December  to  Captain  Leach  for 
use  at  Plum  Point.  They  returned  in  April,  bringing  565  cypress  piles. 
These  were  driven  partly  as  mooring  piles  in  Hamburg  Bay,  and  partly 
as  portions  of  pile-dams  across  island  chutes  between  islands  476-477, 
481-484, 484-485,  485-486,  and  to  close  a  small  chute  near  the  mouth  of 
Hamburg  Bay.  Some  plies  will  be  used  to  mark  the  harbor  lines  in 
Quincy  Bay  and  the  rest  in  the  completion  of  the  dams  already  b^un, 
where  the  stage  of  water  will  permit.  Besides  doing  this  work  the  Suc- 
cess was  laid  up  for  repairs  about  ten  days,  and  also  was  engaged  in 
towing  the  dredge  No.  2  on  two  occasions. 
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UNITED  STATES  DBBDaEB  NXJMBEB  2. 

I  ■  ■  ■ 

The  dredge  was  placed  in  order  and  sent  down  on  April  15  to  dig 
gravel  and  repair  a  large  hole  in  Westport  Ghnte  Dam.  She  was  en- 
gaged at  this  work  nntil  May  14,  and  damped  abont  12,700  cabic  yards 
upon  the  dam.  The  stage  of  the  water  was  too  low  to  do  satisfactory 
work,  and  probably  half  or  more  of  the  material  was  washed  away  by 
the  stiff  current.  From  May  14  to  29  the  dredge  dug  3,706  cnbic  yards 
oat  of  an  obstructed  channel  leading  from  Mozier's  towards  Hamburg 
Bay.  A  cut  760  feet  long  and  part  of  a  second  were  made.  Until  June 
18  the  dredge  was  again  at  work  on  the  Westport  Ohate  Dam,  and  put 
something  like  6,500  cubic  yards  gravel  on  it.  Seeing  that  the  work 
was  not  done  to  advantage,  I  had  the  dredge  pat  in  thorough  repair  and 
then  set  her  at  work  digging  gravel  to  be  dumped  just  above  one  of  the 
pile-dams  pat  in  to  close  the  chate  near  Mozier's. 

The  launch  Iris  attends  the  dredge,  and  the  Success  moves  it  when 
necessary. 

A  survey  has  been  made  of  Quincy  Bay  to  be  used  in  the  determina- 
tion of  harbor  lines,  a  subject  now  before  a  Board  of  Engineer  Officers 
appointed  to  consider  it. 

The  experiences  of  the  past  year  do  not  warrant  the  introduction  of 
any  new  recommendations  by  me.  But  it  is  proper  to  state  that  the 
United  States  steamer  Coal  Bluff  c^n  not  safely  be  run  another  year 
without  extensive  repairs,  which  had  better,  in  fact,  be  the  removal  of 
the  hull  and  cabin.  This  boat  has  been  a  valuable  one  and  has  done 
good  service.  Not  less  than  $12,000  should  be  spent  in  her  renewal. 
The  redecking  of  6  model  barges  will  be  imperative  next  year,  at  per- 
haps $1,000  each,  including  calkin^:  and  repairs  to  hulls.  There  are 
also  5  flats  that  will  need  about  $500  each.  In  fact,  the  repairs  due  will 
amount  to  at  least  $21,000  to  bring  the  fleet  up  to  a  state  of  efficiency. 
This  fleet  earned  $28,000  in  1887,  and  about  $6,500  this  year-^that  is 
to  say,  contract  work  in  tiiose  years  cost  that  much  more,  by  comparison 
of  j'ards  of  material  in  place.  To  carry  out  existing  project  there  could 
be  profitably  expended  in  this  district  $500,000  during  the  ensuing 
year.  The  channel  during  the  past  year  has  been  about  as  usual,  and 
there  is  every  r^on  to  expect  extreme  low  water  this  summer  and  fall. 

Money  statement, 

Joly  1,  1888,  amount  available 1327.05 

Amonnt  appropriated  by  act  of  Aagnsfc  11,  1888 200,000.00 

200, 327. 05 
Joly  1. 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 190,213.05 

Julyl,  1869,  oQtstanding  liabilities 13,922.17 

Ju71,  1889,  amount  covered  by  existing  oontraots 36, 502, 68 

140, 637. 90 

July  1,  1889,  balance  available 59,689.15 


'  Amount  (estimated)  required  for  completion  of  existing  project Unknown. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

B.  H.  KUFPNEB, 

Captain  of  Engineers. 
The  Chibf  of  Enoinbebs,  U.  S.  A. 
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olabksyille  harbor,  missouri. 

United  States  Engineer's  Offiob, 

Quifuy,  IU.J  January  11, 1889. 

Sir  :  I  have  the  honor  to  forward  herewith  a  report  of  a  preliminarj^ 
examination  of  Olarksville  Harbor,  Missouri,  as  req aired  by  letter  of 
the  Chief  of  Engineers  dated  September  3, 1888,  together  with  a  trac 
ing  showing  a  portion  of  the  Mississippi  Biver  near  the  town. 
Very  respectfully,  your  obedient  servant, 

E.  H.  BiTFFNBR,  . 

Captain  of  EngineerB. 
To  the  Chief  of  Engineers,  U.  S.  A. 


PRELIMINARY  EXAMINATION    OF    OLARSISYILLB    HARBOR,  MISSOT7RI. 

Clarksville  is  a  place  of  between  1,500  and  2,000  inhabitants,  situated 
about  100  miles  above  St.  Louis,  on  the  west  bank  of  the  Mississippi 
lliver,  at  the  point  where  the  river  leaves  the  bluffs  that  it  has  been 
skirting  for  about  38  miles,  and  crosses  over  to  the  Illinois  bluffs  some 
12  miles  lower  down.  The  bluffs  on  the  Missouri  shore  are  not  encoun- 
tered again  upon  the  Mississippi  below  Clarksville  until  the  vicinity  of 
St.  Louis  is  reached.  This  area  of  bottom  land,  belonging  partly  to 
the  Mississippi  and  partly  to  the  Missouri  Biver,  does  not  offer  an  ad- 
vantageous site  for  a  large  city,  and  the  situation  of  Clarksville  is  the 
only  suitable  position  upon  the  river  bank  in  Missouri  for  this  long 
distance  that  can  be  utilized  to  any  degree  desired  without  great  ex- 
pense in  future  development,  should  such  occur.  Although  the  town 
is  not  large,  yet  it  has  some  flourishing  manufactories.  In  tobacco  a 
large  business  is  done,  enough  to  justify  a  feeling  of  pride  in  the  citi- 
zens of  the  place  at  the  success  already  achieved.  A  vinegar  factory 
and  cider-mill  consumes  large  quantities  of  apples  that  are  raised  in 
the  vicinity,  and  there  is  also  a  paper-mill  and  a  large  and  successful 
flour-mill,  besides  minor  industries.  On  the  Illinois  side  of  the  river, 
opposite  Clarksville,  lies  a  large  and  fertile  bottom  which  has  been 
placed  under  the  protection  of  what  is  known  as  the  ^<  Sny  Island 
Levee."  Behind  this  levee  are  many  farms  which  are  brought  into  close 
relation  with  Clarksville  through  the  ferry  at  that  point.  There  is  no 
town  00  the  Illinois  side  of  any  importance  near  this  region  and  no 
railroad  nearer  than  that  passing  east  from  Louisiana,  some  10  miles 
north  of  Clarksville.  All  of  these  facts  conspire  to  render  this  town  of 
some  importance  to  both  sides  of  the  river.  The  additional  fact  fnat 
during  the  season  of  navigation  there  is  constant  communication  with 
St.  Louis  by  river  through  the  principal  packet  lines,  and  also  by  a  local 
line  operating  between  St.  Louis  and  Clarksville  by  frequent  trips,  en- 
hances the  value  of  Clarksville  as  a  commercial  center. 

It  is  considered  that  the  intercouse  with  the  Ulinois  side  is  of  so  much 
importance  to  the  town,  that  especial  attention  is  given  to  the  ferry 
communications.  The  ferry  itself  is  a  good  boat,  and  well  handled,  and 
well  adapted  to  the  trade.  The  crossing  of  the  river  is  about  the  same 
as  it  always  has  been  and  always  is  at  river  towns,  that  is,  the  length 
is  about  the  same,  and  at  times  the  route  to  be  followed,  or  the  lauding 
on  one  or  the  other  side  is  more  or  less  interfered  with  by  sandbars  at 
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low  stages  of  the  river.  At  these  times  there  are  occasions  when  cir- 
CQitoas  routes  mast  be  followed^  and  sometimes  the  stage  of  the  water 
isjastsuch  th^t  a  low  flat  bar,  will  keep  the  boat  some  distance  out 
from  the  bank,  and  teams  mnst  pass  through  the  water  to  reach  the  boat^ 
or  the  ferriage  is  discontinued  until  the  water  gets  higher  or  lower. 
Now  It  has  BO  happened  that  similar  conditions  formerly  existing  at 
Hannibal,  Mo.,  and  Louisiana,  Mo.,  have  in  years  past  been  much  bet- 
fered  through  the  action  of  Congress,  which  by  granting  special  sums 
to  each  of  these  localities,  enabled  a  forestallment  of  the  general  plan 
of  improvement  to  be  made  by  the  building  of  a  long  and  substantial 
dike  from  the  Illinois  shore  out  into  the  river.  These  dikes,  or  wing- 
dams,  form  parts  of  the  system  of  low-water  contraction  of  the  chauucl 
of  the  rfver,  and- force  it  to  occupy  a  more  fixed  position,  while  above 
and  below  these  dikes  are  formed,  solidified,  and  rendered  stationary 
many  masses  of  sand  which  otherwise  would  by  constant  shifting  inter- 
fere with  navigation.  They  also  assist  the  ferries  most  materially  by 
forcing  a  scouring  away  of  the  sand-bars  between  the  ends  of  the  dikes 
and  the  opposite  shore,  giving  deep  water  from  the  dike  end  to  the 
Missouri  shore,  and  when  the  water  is  at  a  suitable  stage  the  Illinois 
landing  is  on  the  end  of  the  dike,  and  teams  driven  over  it,  to  and  from 
&e  shore,  and  the  ferry-boat.  The  trip  of  the  ferry-boat  is  Shortened 
each  time  by  the  double  of  the  length  of  the  dike,  which  is  about  1,000 
feet  in  each  case.  For  the  particulars  of  the  construction  of  these,  and 
all  the  circumstances  l^bding  to  the  choice  and  execution  of  this  par- 
ticular application  of  the  individual  appropriations  at  Hannibal  and 
Louisiana,  see  Report  of  the  Ohief  of  Engineers  for  1881,  Part  II, 
pages  1721  and  1723.  One  point  alone  is  a  disadvantage  to  ferry  in- 
terests firom  the  construction  of  these  dikes.  There  always  comes  a 
Ptage  of  water  either  on  a  rising,  or  on  a  falling  river,  when  there  is  too 
much  wikter  on  top  of  these  dikes  to  allow  of  the  teams  to  drive  over 
tliem  with  safety,  and  there  is  not  enough  water  to  allow  the  ferry-boat 
to  pass  over  the  dike  itself.  The  deposits  of  sand  above  and  below  the 
bars  will  in  time  raise  the  vicinity  to  nearly  the  same  level  as  the  dike 
itself,  and  hence  it  will  not  be  practicable  to  reach  the  shore  above  or 
below  the  dike  except  when  the  water  is  of  depth  enough  to  float  the 
boat  over  the  dike.  To  raise  the  dikes  above  their  present  height  is 
only  a  temporary  expedient,  and  the  same  conditions  will  be  renewed 
in  time,  for  the  safe  limit  of  height  is  soon  reached.  Trouble  is  felt  at 
both  Hannibal  and. Louisiana  from  these  causes,  and  at  both  places  it 
is  desired  by  interested  parties  that  the  dikes  should  be  raised  and 
lengthened. 

Kow,  the  people  of  Glarksville  simply  ask  for  the  same  relief  to  be  given 
their  ferry  interests  that  was  given  in  1880  and  1881  to  the  places  men- 
tioned. The  harbor  of  Glarksville  proper  is  in  admirable  condition  and 
always  h&s  been.  So  also  the  main  steam-boat  channel  is,  for  several 
milea  above  and  below  the  town,  as  good  as  it  is  anywhere,  and  no 
complaint  has  been  raised  by  the  steam-boat  interests  or  the  people  of 
Glarksville;  but  a  personal  consultation  held  with  those  concerned  in 
getting  the  clause  in  the  bill  upon  which  I  am  now  reporting  enables 
me  to  represent  their  wishes  in  the  matter. 

The  wishes  of  the  community  can  be  granted  and  at  the  same  time 
the  plan  of  general  improvement  of  the  navigation  of  the  river  carried 
out  in  the  following  manner:  It  is  intended  in  time  to  close  the  chute 
between  Glarksville  Island  and  the  Illinois  shore  by  a  suitably-con- 
structed dam,  and  it  is  also  intended  in  time  to  build  a  wing-dam  above 
the  head  of  the  island  from  the  Illinois  shore,  in  such  direction  and  to 
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sach  a  leogth  as  will  serve  to  confine  the  channel  to  the  Missouri  shore, 
and  what  is  of  more  importance,  increase  the  stability  and  add  to  the 
mass  of  the  sand  now  behind  Olarksville  Island  to  keep  any  of  it  from 
getting  down  into  the  next  reach  already  glutted  with  a  superabun- 
dance of  moving  sand.  The  map  sent  herewith  ^hows  the  approximate 
position  of  these  two  works  outlined  in  red.  The  wing-dam  can  be  lo- 
cated so  as  to  be  about  where  desired  by  the  parties  interested,  or  at 
any  rate  can  be  used  by  them  when  built.  It  will  be  about  1,000  feet 
long  and  can  be  economically  and  advantageously  buUt  at  a  good  stage 
of  the  river  by  dredging  the  gravel  in  a  bar  just  below  the  town  of 
Glarksville  and  depositing  it  in  the  line  desired.  This  work  can  be  done 
if  authorized,  either  by  contract  or  by  the  use  of  the  United  States 
dipper  dredge.  If  done  by  the  latter,  and  the  stage  of  water  were  and 
continued  favorable,  for  about  $4,000.  If  a  foun&tion  of  gravel  were 
put  in  and  then  brush  and  rock  were  put  on  it,  it  would  cost  about 
$6,000.  If  the  whole  were  built  of  rock  and  brush  it  would  cost  about 
$10,000.  The  dam  behind  the  island  should  be  built  at  the  same  time 
and  would  cost  about  $15,000.  Both  works  could  be  built  to  advantage 
in  one  season  for  the  sum  of  $25,000,  and  a  material  assistance  be  given 
to  the  general  plan  of  improvement  of  the  river.    * 

I  believe  that  Olarksville  harbor  is  worthy  of  improvement  as  out- 
lined above. 

BespectfuUy  submitted. 

B.  H.  BUFFNEB, 

Oaptam  of  Engineers, 
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IMPBOYEHENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIYEB  BE- 
TWEEN  MINNEAPOLIS  AND  1>ES  MOINES  RAPIDS,  INCLUDING  IMPROVE- 
MENTS AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS ;  OPERAT- 
ING AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 


BEPOBT  OF  MA  JOB  ALEX  AND  EB  MACKENZIE,  C0BF8  OF  ENaiNEEBS, 
OFFJCEB  IN  CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1889, 
WITH  OTHEB  DOCUMENTS  BELATING  TO  THE  WOBK. 


IMPROVEMENTS. 


1 .  Operatioff  snag-boats  and  dredge-boats 

on  the  Upper  Mississippi. 

2.  Mississippi  Kiver  from  Minneapolis  to 

Des  Moines  Rapids. 

3.  Des  Moines  Rapids,  Mississippi  River. 


4.  Operating   and   care  of  Des  Moines 

Ranids  CanaL 

5.  Dry-dock  at  Des  Moines  Rapids  Canal. 

6.  Harbors  of  refhffe  on  Lake  Pepin,  at 

Stockholm,  Wuoonsin. 


EXAMINATIONS. 


7.  Moline  City  Harbor,  Illinois. 

8.  Mississippi  River,  the  main  slough  at 

Hamilton,  Illinois,  to  the  end  of  se- 
ooring  a  ^ood  and  snlfficient  steam- 
boat landing  at  that  point. 


9.  Mississippi  River  at  and  near  the  head 
of  Beaver  Island,  at  Clinton,  Iowa, 
to  determine  what  is  necessury  to 
remove  the  sand-bars  there  formed 
and  forming,  so  as  to  make  navigable 
and  protect  the  entrance  to  the  West- 
ern Channel,  and  the  channel  itself 
that  runs  between  Beaver  Island  and 
the  Iowa  shore. 


United  States  Engineer  Office, 

Book  Island,  Illy  July  8, 1889. 

Oenebal:  I  have  the  honor  to  transmit  herewith  the  annual  re- 
ports upon  the  works  in  my  charge  during  the  fiscal  year  ending  June 
ao,  1889. 

Very  respectfhllyy  your  obedient  servant, 

A.  MAOEENZltE, 

Major  ofBngineeri. 
The  Ohibf  of  Enginbers,  TJ.  S.  A. 


t^ 
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A  A  I. 

OPERATING  SNAG-BOATS  AND  DREDGE-BOATS  ON  THE   UPPER  MISSIS- 
SIPPI RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions  ^  the  catting  and  pnlling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  exam- 
inations in  connection  with  new  improvements,  and  for  facilitating 
navigation  throngh  bridges,  inspection  and  repair  of  existing  works, 
formation  of  temporary  or  permanent  channels  through  obstructing 
bars,  and  in  general  in  benefiting  commerce  by  aiding  existing  naviga- 
tion and  assisting  in  the  permanent  improvement  of  the  Upper  Mis- 
sissippi. 

The  plant  used  in' connection  with  this  work  is  the  snag-boats  and 
dredges.  At  times  when  the  plant  is  not  required  in  connection  with 
this  special  work  it  is  used  under  general  or  special  appropriations  for 
work  of  permanent  construction. 

At  the  beginning  of  the  fiscal  year  there  was  available  for  work  under 
this  appropriation  the  sum  of  $1,911.34.  By  the  river  and  harbor  act 
of  August  11,  1888,  the  sum  of  $25,000  was  appropriated  for  continuing 
the  work  of  snag-boats  and  dredge- boats. 

The  snag-boat  General  Barnard  was  engaged  in  the  work  of  removing 
snags,  etc.,  during  portions  of  July,  August,  September,  and  October, 
1888,  and  May  and  June,  1889.  The  snag-boat  J.  0.  Parke  and  dredge 
Phcsnix  were  employed  removing  wrecks  and  cutting  temporary  chan- 
nels during  portions  of  September,  October,  and  !N^ovember,  1888,  and 
May  and  June,  1889. 

The  details  of  work  accomplished  during  the  last  fiscal  year,  as  well 
as  much  statistical  information,  are  given  in  the  appended  report  of 
Assistant  Engineer  0.  W.  Durham. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag-boats  on  the  Upper  Mississippi  Biver  under  an  in- 
definite appropriation,  the  sum  so  expended  not  to  exceed  the  amount 
appropriated  in  said  act  for  such  purposes.  The  clause  of  the  act  regu- 
lating the  annual  expenditure  for  snag-boats  and  dredge-boats  on  the 
Upper  Mississipp  iis  as  follows :  <^  For  operating  snag-boats  and  dredge- 
boats  on  Upper  Mississippi  Biver,  $25,000." 

AbBttaci  of  aj>propriaH<m«. 

By  act  approved  March  2,  1867 |96,000 

By  allotment  from  appropriation  of  Jaly  25,  1868 26,000 

By  allotment  from  appropriation  of  1869 .'. 35,640 

By  act  approved  Jaly  11, 1870 36,000 

By  act  approved  March  3,  1871 42,000 

By  act  approved  June  10,  1872 42,000 

By  act  approved  March  3,  1873 25,000 

By  act  approved  Jane  23,  1874 25,000 

By  act  approved  March  3,  1875 25,000 

By  act  approved  Angnst  14, 1876 30,000 

By  act  approved  June  18,  1878 41,500 

By  act  approved  March  3,  1879 20,000 

By  act  approved  Jane  14,  1880 8,000 

By  act  approved  March  3,  1881 25,000 

By  act  passed  Anffnat  2,  1882 25,000 

By  act  approved  Aognst  5,  1886 22,500 

By  act  of  Augast  11, 1888 25,000 

Total 549,640 
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Money  statement 

Jalyl,  1888>  amount  available - |1,911.34 

Amonnt  appropriated  by  act  of  Angast  11, 1888 25,000.00 


26, 911. 34 

Jaly  1,  1889,  amount  expended  daring  fiscal  year,  exelnsive  of  liabilities 
OQtetandIng  July  1, 1888 26,911.34 


BBFORT  or  MB.   C.   W.  DURHAM,  ASSISTANT  BNaUIBKll. 

United  States  Engineer  Office, 

Rook  Uland,  III,  July  1,  1889. 

Major  :  I  have  the  honor  to  present  my  annual  report  of  operating  snag-boats  and 
dredge-boats  on  the  Upper  Mississippi  River  for  tbo  fiscal  year  ending  June  30, 1880, 
together  with  some  statistics  of  commerce  and  navigation. 

OPERATIONS  OF  SNAG-BOAT  GENERAL  BARNARD. 

Details  of  oj^erations  of  tbe  Barnard  in  1888  prior  to  July  1  were  given  in  my  last 
Minukl  report. 

Ob  that  date  and  until  July  23  the  Barnard  lay  at  Fountain  City,  servins  as  quar- 
ters for  men  employed  on  construction  work  in  that  vicinity.  On  July  ^  she  pro- 
ceeded up  river,  removing  obstructions  on  the  wav,  and  arrived  at  Wabasha  in  the 
evening ;  returning  down  river,  arrived  at  Prairie  du  Chion  on  the  25th  ;  thence  up 
river  to  West  Newton,  arriving  on  July  :V),  On  the  trip  above-mentioned  work  in 
xemoving  snags,  leaning  trees,  etc.,  was  performed  at  or  near  Minneiska,  Prairie 
Craeeing,  Picayune  Island,  Chimney  Rock,  and  Wacouta.  Remained  at  West  Newton 
and  Alma  until  August  24,  as  quarters  for  men  omplo^vedon  construction  work  at  West 
Hewton  Bar.  On  that  date  left  for  St.  Paul,  arriving  August  28;  returning  thence 
down  river,  reached  St.  Louis  September  14.  On  this  trip  obstructions  were  removed 
ftt  or  near  Stockholm,  Red  Wing,  Trenton,  Smith's,  Point  Douglas,*  Nininger,  Pine 
Bend,  Frenchman's,  Newport,  Boulanger  Slough,  Hastings,  Beef  Slough,  Coon  Slough, 
Victory,  Yellow  River,  Wyalusing,  Ctuisville  Slough,  Parson's  Bar,  Solden's,  Edward's 
Biver,  Benton  Island,  Otter  Island,  North  River,  Marion  City,  Hickory  Chute,  Clarks- 
-ville  Chute,  Carroll's  Island,  McCoy's  Island,  Mosier's,  Turner's,  McCann's,  and  Ma- 
son's Chute.  Left  St.  Louis  for  up  river  September  17,  and  reached  St.  Paul  October 
9.  October  10  to  12  worked  above  St.  Paul.  On  this  trip  obstructions  were  removed 
at  Missouri  River,  Piasa,  Mason  Chute,  Enterprise  Chute,  Dixon's  Two  Branch  Island, 
Cap  an  Oris,  Maple  Island,  Sterling  Island,  McCoy's  Island,  Eagle  Nest  Island, 
Hickorv  Chute,  Sny  Slough,  Orton's  Island,  Canton,  Fox  Island,  Keithsburgh,  Nine 
Mile  Island,  Wanpeton,  (%noa.  Coon  Slough,  La  Crosse,  Diamond  Bluff,  Newport, 
Pike  Island,  and  Boat  Club  Island.  On  October  12  proceeded  down  river,  reacning 
St.  Louis  October  26 ;  returning^  arrived  at  Keokuk  October  29,  1888,  and  laid  up  for 
the  winter  in  the  canal.  On  this  trip  work  was  performed  at  or  near  Newport,  Mer- 
rimao,  Pine  Bend,  Smith's,  Blacksmith's  Slough,  Clayton,  Glen  Haven,  Hackley 
Chute,  Gregory's,  Curtis  Island,  Whitney's,  Scott's,  and  Louisiana. 

In  1889y  the  Barnard,  having  been  repainted  and  thoroughly  repaired,  was  put  in 
commission  May  1,  and  between  that  date  and  the  24th  operated  between  the  mouth 
of  the  Missouri  River  and  Rock  Island.  From  May  24  to  June  8  she  was  employed 
between  Rock  Island  and  Fort  Snelling.  Laid  up  at  Hampton  June  9,  and  used  as 
quarters  for  men  employed  in  the  improvement  or  the  Rook  Island  Rapids  until  the 
close  of  the  fiscal  year. 

In  May  and  June,  1889,  obstructions  were  removed  at  or  near  Keokuk,  Fox  Island, 
Gregory's,  Curtis  Chute,  Marion  City,  Armstrong's,  Hannibal,  Saverton,  Mundy's, 
Blackbird  Island,  Hickory  Chute,  Alton,  Piasa,  Portage,  Jersey  Landing,  Enterprise 
Island,  Thomas  Chute,  Slim  Island,  McCoy's  Island,  Clarksville  Island,  Tully 
Island,  Sanerwein's  Bend,  Benton  Island,  Hershey  Boom,  Turtle  Island,  Lyons, 
KelleFs,  Arnold's,  Sand  Prairie,  Bellevue,  Galena  River,  Maquoketa  Slough,  Parson's 
Bar,  Cassville  Slough,  Glen  Haven,  Clayton,  Coon  Slough,  Brownsville,  Picayune 
Chute,  Newport,  Herrimao,  Pine  Bend,  Trenton,  Dak<  ta,  Dresbaoh,  and  above  St. 
Paul- 
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SUMXART  OF  OPERATIONS  'OF  SNAG-BOAT  aSRSBAL  BARNARD  FOR  FISCAL  TBAR  Xia>- 

ING  JUNK  30,  1889. 

Snags  removed * 361 

LeaniDg  trees  palled  back 58 

Leaning  trees  felled  and  removed ^..^ 1,976 

Wrecks  removed 1 

Steam-boats  assisted 1 

Miles  mn 6,174 

The  Aimard  was  in  snagging  commission  during  the  fiscal  year  123  days. 

OPBRATEONS  OF  SNAChBOAT  J.  Q.  PARKS. 

The  Tairke  was  employed  in  1888  as  tender  to  dredge  PAcmix  in  channel  dredging  at 
Winona  and  Chimney  Kock.  She  was  pat  in  commission  October  20  and  laid  np  in 
Des  Moines  Kapids  Canal  November  16. 

Isx.  1889,  having  been  repaired  and  oatfitted,  she  was  pnt  in  commission  March  28. 
From  that  date  until  April  12  she  was  employed  in  towing  steamer  AUri  from  Nin- 
inger  to  Davenix)rt  and  dredce  PhamHai  witn  two  damps  from  Heytman's  Landing  to 
Keoknk.  From  April  12  to  May  8  she  was  employed  as  tender  to  dredge  FkfBnvt  in 
removing  wrecks  between  Keoknk  and  Grafton,  and  from  May  8  to  the  close  of  the 
fiscal  year  in  transferring  plant,  towing  coal-flats,  and  as  tender  to  dredge  Fkogttl^  in 
channel  improvement  near  Wabasha. 

OFXRATIONS  OF  UNITED  STATES  DREDOB  NO.  8  (FHOENIX). 

Between  St.  Paul  and  Hastings :  The  Pteato  was  repaired  at  Wabasha  and  started 
np  river  in  tow  of  the  Fwr^  September  12,  1888.  Arrived  at  Island  No.  17  September 
14  and  operated  at  that  locality,  at  first  to  make  a  temporary  channel  for  boats  while 
the  works  for  improvement  were  being  constrncted,  and  afterwards  in  deepening  and 
widening  the  proposed  permanent  oh|knnel.  She  succeeded  in  making  a  cut  through 
the  bar  100  feet  wide  and  4  feet  deep.  On  September  25  moved  to  Frenchman's  Bar. 
Dredging  operations  at  this  locality  were  continued  until  October  12,  by  which  time 
a  cat  had  been  made  throngh  the  bar  1,500  feet  long,  from  40  to  75  feet  wide,  and  5 
feet  deep.  On  October  15  to  18  the  rock  patch  below  Gray  Cloud  Landing  was  re- 
moved by  the  dredge,  the  inaterial  consisting  of  a  mixture  of  bowlders,  sand,' and 
clay.  On  October  19  to  22  the  dredge  was  employed  at  the  moath  of  Boolanger 
Slough,  deepening  the  passage  to  the  quarries  and  winter  harbor  of  the  United  States 
fleet.  At  different  times  the  tow-boat  Pury  and  steam  launches  LoHMe  and  sUllii 
served  as  tenders  to  the  dredse* 

The  cost  of  the  work  was  $2,728.52;  the  number  of  cubic  yards  of  mixed  material 
removed,  27,000 ;  the  average  cost  per  cubic  yard  of  material  moved.  10  cents.  At 
Islands  53  and  55,  Winona  and  Hevtman's  liandiug:  October  23  the  dredge  was 
taken  in  tow  by  the  Parke  and  moved  down  river  to  Island  53.  At  this  place  a  por- 
tion of  the  head  of  the  island  was  dredged  away  in  order  to  widen  the  channel.  On 
October  27  a  large  snag  at  head  of  Island  55  was  taken  out.  From  October  29  to  31 
the  dredge  operated  in  vicinity  of  Winona,  deepening  the  channel  and  taking  out 
about  2,500  cubic  yards  of  material.  Ou  November  6  the  dredge  was  employed  in 
deepening  the  mouth  of  the  harbor  at  Heytman's  Landing  and  went  into  winter  quar- 
ters there. 

Removing  wrecks  below  Keokuk :  During  a  portion  of  the  month  of  April,  1889, 
the  PhcBnix  was  employed  in  wrecking  below  Keokuk.  She  succeeded  in  destrcn^ing 
and  removing  the  wrecks  of  the  Highland  Mary,  Archer,  and  barge  at  head  of  Iowa 
Island.  Whue  working  at  the  Mollie  MoPike,  the  dipper  handle  was  broken  and  the 
wreck  was  abandoned,  partially  destroyed. 

Cost  of  above  work,  including  transfer  of  dredge  from  Heytman's  Landing  to  Keo- 
kuk, was  $2,853. 13.  ^ 

DREDGING  AT  KASTMOOR. 

In  September,  1888,  the  bar  at  Eastmoor,  near  Winona,  became  very  troublesome. 
A  dredging  plant  in  this  vicinity  was  hired  and  operated  September  20  to  22,  inclu- 
sive, removing  about  2,200  cubic  yards  of  material  and  deepening  the  channel  consid- 
erably.   Cost  of  this  work,  $346.59. 

DREDGING  AT  CAMPBELL'S  CHAIN,  ROCK  ISLAND  RAPIDS. 

In  September,  1888,  it  was  found  that  the  head  of  the  out  at  Campbell's  Chain  was 
much  obstructed  by  sand,  as  also  the  channel  for  some  distance  above.    A  dredging 
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plant  WM  hired  and  operated  on  the  bar  firom  September  11  to  22.  It  raooeeded  in 
opening  a  good  channel  tbroagh  the  reef  and  do  farther  trouble  was  experienced  dar- 
ing the  seaeon.    Cost  of  this  work,  $880.80. 

BXMOVINO  WRECKS  07  PRAIRIS  BIRD  AND  WTHAX  X. 

In  October,  1888,  the  wreck  of  the  Prairie  Bird,  aboat  1  mile  above  Keithsborgh^ 
and  tliat  of  the  FFyaum  X,  about  1  mile  below  Fort  Madison,  were  easily  remonred  ny 
United;  States  Dredge  No.  1,  at  a  cost  of  $356. 

BUIflCART  OT  SZFKNDITURB8  DURING  TISCAL  TEAR  ENDING  JUNE  30,   1889,  <«OPBR- 
ATINQ  SNAG-BOATS  AND  DREDGE-BOATS  ON  THE  UPPER  MISSISSIPPI  RIVER.'' 

Snag-boat  Oeii«raZ  Barnard, repairs  and  outfit p |l,535b60 

Snag-boat  GaiMral  Bomord,  operating 14,742.06 

Snag-boat*^.  O,  Parhe^  repairs  and  outfit 443.46 

Dredging  temporary  channels  between  St.  Paul  and  Hastings 2, 728. 52 

Dredging  temporary  channels  at  Winona  and  other  points 1, 383. 11 

Dredging  temporary  channels  at  Eastmoor  (hired  plant) 346. 59 

Dredging  cut  at  CampbelFs  Chain  (hired  plant) ^...  880.80 

BemoTing  wrecks  of  Pyairitf  Bird  and  Wyman  X 366.00 

Hemoring  wrecks  below  Keokuk 2,853.13 

Care  of  plant 1 1,100.00 

Superintendence  and  office  expenses 542.05 

Total ^ 26,911.34 

RIVER  NOTIES. 

In  1868  the  river  continued  at  a  high  stage  tmtil  the  end  of  May.  There  was  a& 
excellent  boating  stage  until  the  first  week  in  September,  at  which  time  some  of  the 
bars  began  to  give  trouble.  During  the  remainder  of  the  season  the  river  did  not 
reach  a  Ycry  low  stase,  but  the  influence  of  the  long-continued  stage  of  hish  water 
iraa  manifest  in  the  aeteriorated  condition  of  the  channel  at  many  points.  The  river 
below  Keoknk  was  in  a  very  bad  condition  during  latter  piirt  of  September  and  in 
Oetober. 

bft  1889  to  July  1  the  river  continued  very  low  for  the  season,  but  there  was  a  fair 
boating  stage  until  June,  during  which  month  much  trouble  was  experienced  by  nav- 
intors  in  the  upper  part  of  the  river.  The  running  of  logs  in  the  river  from  the 
Cnippewa  Biver  to  iama,  initiated  this  year,  has  caused  much  inconvenience,  danger, 
and  oelay. 

I  igve  a  list  of  soundings  in  feet  on  some  of  the  worst  bars  at  the  low-water  period 
of  1SB8:  Frenchman's,  3.0;  Pine  Bend,  4.0;  head  of  Lake  Pepin,  3.0:  below  Read'S| 
4.0;  above  Wabasha,  4.0;  Teepeeota,  4.0;  above  Beef  Slough,  4.0;  Alma,  4.0;  East- 
moor.  3.5:  Grand  Crossing,  4.0;  below  Bad  Axe,  4.0;  Crooked  Slough,  4.0;  Bellevue. 
4.0;  Arnold's,  4.0;  Hershey  Boom,  3.5;  Appanoose,  3.5;  Devil's  Island,  3.5;  Buzsara 
Iiiland,4.0;Tnlly  Island,  3.5;  Whitney's,  4.0 ;  Cincinnati,  4.0 ;  Hatchet  Chute,  3.5 ; 
Feny  islaod,  4.0 ;  Enterprise  Island,  3.5 ;  Two  Branch,  4.0. 

STATISTIGfl  or  COMMERCE  AND  NAVIGATION. 

Lmmher.^The  most  important  business  connected  with  the  navigation  of  the  npper 
MIsaisBippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 

Sloyment  in  1888  to  about  100  raft-boats,  valued  at  1750,000.  Between  St.  Paul  and 
t.  Louis  74  saw-miUs  were  operated  by  61  wholesale  lumber  firms  having  an  in- 
vested cMiital  of  about  $35,000,000.  Their  manufactures  in  1888  were,  lumber, 
1,048,951,386  feet  B.  M. ;  shingles,  423,655,050.  In  addition  to  the  manufacturers 
there  are  large  numbers  of  retail  or  distributing  firms  scattered  along  the  river.  In 
1888  toward  Ihe  latter  part  of  the  season  was  maugurated  on  an  extensive  scale  the 
rafting  of  logs  Irom  the  river  above  St.  Paul.  Twenty-seven  rafts  were  taken  ont  of 
the  8t.  Paul  River.  Hitherto  but  a  comparativelv  small  amount  of  logs  and  lumber 
has  been  moved  in  the  river  above  the  mouth  of  the  St.  Croix  River. 

SieamrboaU  mid/re^At.- The  principal  steam-boat  lines  on  the  upper  Mississippi 
Biver  are  the  St.  Louis  and  St.  Paul  racket  Company,  the  Diamond  Jo  Line,  and  the 
Eagle  Packet  Company.  There  are  also  many  independent  boats  carrying  freight 
andpassengers.  l5nring  1888  the  amount  of  freight  carried  was  1,680,960  tons  and 
the  number  of  passengers  carried,  including  those  of  ferry  and  excursion  boats,  was 
about  1,970^640. 

SNG  8ft 109 
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SMemmtof  awiouni  offrH^t  received  and  ekifpedfnm  St.  Louie  by  the  Upper  Mieeieefppi 

for  Jive  years. 


StLonU. 

• 

1888. 

1887. 

1886. 

1885. 

1884. 

Beoetred 

Tont. 
114,040 
50,815 

Tons. 
132.400 
86»17D 

Tom. 
140,880 
40,180 

TomB. 
117.445 
48,885 

Teme. 
120^805 

ShiDped 

43,110 

u^uij^gv  v«s  •••■■*•■«■•■  >•••■«•■•«••«•«•■•«•••••     ■■•>•> 

Total 

165,256 

166^670 

187,070 

165,740 

173»006 

1888. 

Steam-boAto  and  bams  from  Upoer  Misaisaippi  Biyer  anlTed  at  St.  Loaia 873 

Tona  vt  hiinber  and  loga  reoeiyed  at  St.  Looia  from  Upper  Mlaaisalppi  Birer  by  raft 180^  866 

8taaBi4>oata  and  bargea  departed  from  St.  Looia  for  Upper  Hiadaaqvpi  Biver 870. 

« 

BeeeipU  of  lumber,  logs,  ete.,  at  8t  Louie  from  Upper  Mieeieeippi  Biver,  during  1686, 1887, 

afull888. 


White-pine 
lumber. 

Cotton- 

wood 

lumber. 

Total 
lumber. 

Rhinglea. 

Lath. 

Pieketa. 

Total  pleoea 
pioketa. 

ia88 

1887 

1880 

FmL 

70,811,887 

130,480,066 

124,154,170 

FmL 
8.784,000 
6^486.000 
8,925,500 

Feet 
88,045.387 
142,926,066 
128.079.670 

No. 
25,743,500 
70, 370, 785 
48,483,000 

No. 
14,650,367 
43,034,705 
87,154,60« 

No. 
273,744 
448,000 
862,830 

No. 
40,667.6U 
118,853,500 
86^490^930 

Seeeipte  and  ekipments  of  flour,  grain,  and  provisUme  by  Upper  MteeisHppi  Biver  boats  in 

1888,  port  of  St.  Louis. 


Floor .« • barrda. 

Wheat bvahela. 

Goni do... 

Oata do... 

Bye do... 

BiAej do... 

Pork barrels. 

Bjuna ponnda. 

Heata do... 

Lard « do... 


Beoeipta. 


66.701 

826,676 

73,900 

813,880 

6,077 

429 


20,435 
84,410 
M,840 


Shipmenta. 


1,575 


453 

5^810 


6]5 
236,970 
165,880 
914.030 


TotaL 


68,276 
828,875 

74,858 

319^190 

8.077 


515 

257. 40S 
250,290 
925,370 


The  followioff  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  '^puiooB  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  of  steamersj  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


HaatittKB... 

Winona 

La  Cxoase.. 
Dnbnque... 

Sabnla 

Clinton.... 
Book  Island 
Burlington. 
Keokuk. ... 

Qoiney 

HaanUMl .. 
Loniaiana.. 


Steam-boats. 


1888. 


521 
4,740 
5.242 
6,649 
2.815 
8.627 
2,699 
1,698 
1,886 
1,990 
8.125 
1,110 


1887. 


805 
4,800 
4,213 
6,086 
3,049 
2,753 
2,660 
1,638 
1.618 
1,950 
1,551 
1,036 


1886. 


820 
4,570 
4,347 
4,766 
2.912 
2,998 
2.383 
1.558 
1.380 
1,708 
J,  515 
1,082 


1888. 


424 

684 
279 
791 
927 
405 
143 
.274 
1,844 
695 
234 
278 


1887. 


971 
1,600 

678 
1.107 

(*) 
650 

271 
312 
808 
8l9 
516 
494 


188& 


909 
974 
587 
1,221 
1,110 
628 
139 

ni2 

808 
770 
494 
463 


Bafta. 


1888. 


26 

1,894 

1,688 

9S0 

♦577 

f366 

828 

302 

245 

317 

816 

93 


1887. 


26 

1,100 

1,451 

841 

(•) 
fS64 

Wi 

9^ 


1886. 


t- 


25 
726 

m 

»54S 
784 


m 


(') 


*  No  reoord. 


t  Partial  record. 
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CiciioaM  rf«€iiiM  and  Umnage  for  the  year  tudimg  December  81, 168B. 


Pori. 

CoQeetiais. 

fSSid. 

T^ 

fll»  I^mllli  MOk  *        .,...r   .. .-.-.r .-r,--r t-t^ 

$1,456,867.60 

180,619.17 
4^974.88 
6,666.88 

8,967.96 
8,480.74 
7,194.46 

814 

tr 

PiiVmiiiPL,  Idva.  .••....••...••.«...»..».-....».«.-.»t,x-»-. -.»•-■, 

24a  68 

88 

I^OpOMMk  Wis — 

46 

Uilniin. Til  ... -..•^* »» ,. ..-.,.,.^..,...,. 

8.48 
a03,64L81 

88 

8tPMl,KiBa.r ,.. ,___,,_,,,-,,, 

n 

Thtel 

1,688,649198 

• 

166^688.60 

486 

*  Only  ft  FWt  of  tbo  8t  Looit  stateiiMBt  appUo»bl0w 
Inttmml  revenve  for  the  year  ending  Deeember  31,  1868. 


DMriet. 

Office. 

A—L 

MImmiite 

8t  PbiiI 

9618;8I0l18 

RjMMw^  ^irfannmiiii 

liadiMm *. 

161164.98 

Tlii«41ov».r--- 

Dabnqne - 

■tosf^  bwft  .« - 

BnrUfiKtoD  ...r. 

87^817.87 
17,88^769.69 

hfth    milinlS.r-r--^ — -r 

Peorlft 

Aggtpgftto 

19^818^680^88 

**.ft*^>**"  •■"•••■•••"••••""""•""•"•"" 

Very  rMpecfcfkilly,  your  obedient  eerranty 


Mi^.  A.  Mackbnzik, 

Cetpe  of  Mnfineere,  U.  S.  A. 


C.  W.  Durham, 
AoeitUuU  Mnffinmr. 


A  A  a. 

nftPBOVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  MINKEAPOU6  TO  DES 

MOINES  RAPIDS. 

PreTioos  to  Angast  II,  1888,  this  work  was  carried  on  onder  ap- 
propriations for  ^'  Improving  Mississippi  River  from  St  Paul  to  Des 
Moines  Bapids."  Tbe  act  of  August  11, 1888,  extended  the  upper  lim- 
its of  tlie  district  from  St.  Paul  to  Washington  Avenue  Bridge,  Min- 
neapolis. 

under  this  head  of  appropriation  are  carried  on  works  for  permanent 
improvement  of  through  navigation.  These  works,  which  have  been 
fully  described  in  previous  reports,  consist  in  construction  of  rock,  brush, 
piles,  and  gravel,  which  close  side  chutes  and  reduce  the  low-water 
channel  to  a  proper  width,  and  in  the  protection  of  caving  banks.  The 
appropriation  also  provides  for  a  certain  amount  of  dredging  and  other 
temporary  work  for  the  mpre  rapid  and  immediate  removal  of  obstmo- 
tions  to  navigation. 

WORK  OF  PAST  YEAR  tTNDER  BALANCE  OF  APPROPRIATION  <<  IMPROV- 
ING MISSISSIPPI  RIYER  FROM  ST.  PAT7L  TO  DES  MOINES  RAPIDS." 

General  in^ravement — ^The  construction  of  dams  and  shore  protec- 
tions for  the  regulation  of  the  low-water  channel  was  carried  on  by 
days'  labor  and  Oovernment  plant  between  St.  Paul  and  Prescott,  in 
the  vicinity  of  Fountain  City,  at  West  Newton  Bar,  and  between  Otter 
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Island  and  Nauvoo.  Buoys  were,  as  usual,  maintained  on  Bock  Island 
Bapids.  Extensive  repairs  and  additions  were  made  to  plant.  Sur- 
veys were  made  on  Book  Island  Bapids,  between  Fairport  and  Musca- 
tine, between  Bead's  Landing  and  Winona,  at  head  of  Lake  Pepin,  in 
vicinity  of  Keithsburgh,  and  between  Fort  Madison  and  Montrose.  Ex- 
aminations were  made  at  the  various  localities  where  work  was  in  prog- 
ress. All  the  details  of  these  works  are  given  in  full  in  the  appended 
reports  of  U.  8.  Givil  Engineer  M.  Meigs  and  Assistant  Engineer  G.  W. 
Durham,  the  latter  report  containing  full  extracts  from  the  report  of 
Superintendent  J.  D.  Dushane. 

Harbor  at  Lake  Cit^^  Minnesota. — ^A  full  description  of  this  work  is 
given  in  my  last  annual  report  under  the  heading  of  '^  Harbors  of  Befhge 
on  Lake  Pepin,  at  Lake  City,  Minnesota.'' 

In  August,  1888,  a  small  amount  of  work  was  done  for  the  repair  of 
the  slight  damage  caused  by  ice  during  the  spring  of  1888. 

It  is  not  thought  that  any  extension  of  this  work  is  immediately  neces- 
sary and  the  balance  on  hand  is  sufficient  for  ordinary  repairs. 

Testing  Adams  flume.-^The  work  of  Mr.  Adams,  in  connection  with 
the  test  of  his  flume,  was  suspended  by  order  of  the  Secretary  of  War 
in  October,  1887.  There  still  remain  outstanding,  in  connection  with 
the  work,  bills  amounting  to  $32.75 ;  the  parties  to  whom  these  accounts 
are  due  can  not  be  found.  A  full  report  on  this  work  is  given  in  my  last 
annual  report. 

All  the  field  work  of  the  year  under  appropriation  for  <<  Improving 
Mississippi  Biver  from  St.  Paul  to  Des  Moines  Bapids"  was  com- 
pleted during  the  calendar  year  1888.  Since  January  1, 1889,  the  work 
and  expenditures  have  been  in  connection  with  office  expenseSi  survey 
work,  and  repairs  and  construction  of  plant. 

<^  IMPROYINa  MISSISSIPPI  RIVER  FROM  MINNEAPOLIS  TO  DES  MOINES 

RAPIDS." 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $600,000 
for  this  work  and  also  provided  for  a  survey  and  examination  of  tJie 
Bock  Island  Bapids  with  a  view  to  determining  the  proper  method  of 
further  improvement. 

A  survey  of  Bock  Island  Bapids  was  made  in  September,  October, 
November,  and  December,  1888.  The  question  of  further  improvement 
was  considered  by  a  BoaM  of  Engineer  Officers,  who  submitted  a  re- 
port under  date  of  January  16, 1889.  The  conclusions  of  the  Board  were 
that  the  construction  of  lateral  canals  on  the  Illinois  side  of  the  river, 
as  proposed  by  the  Business  Men's  Association  of  Moline,  was  not  ex- 
pedient, and  that  such  further  improvement  of  the  rapids  as  was  justi- 
fied by  present  interests  of  commerce  conld  best  be  given  at  the  present 
time  by  a  further  improvement  of  the  natural  channel. 

Projects  and  allotments  for  work  under  this  title  of  appropriation 
were  submitted  and  approved,  as  follows :     - 

1.  New  plant jl9  ^qq 

2.  Improyement  of  Missiseippi  River  from  St.  Paul  to  i^eootV/byday^ 

labor  and  Gk>Yeniment  plant 65,000 

3.  Improvement  of  Mississippi  River  in  vicinity  of  Crooked  Slongh,  by  days' 

labor  and  Government  plant 5  OOO 

4.  Itnprovement  of  Mississippi  River  between  Read's  Landing  and  Foontain        * 

City,  by  contract 50.000 

&.  improvement  of  Mississippi  River  between  Fairport  and  Mnscatine.  by 

contract '  /     50  00^ 

0.  Improvement  of  Mississippi  River  in  vicinity  of  Keitbebnrgh,  by  contract.     50  000 
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7.  Improvement  of  Miaaissippi  River  in  vicinity  of  Fort  Madiaon,  by  con- 

tract  135,000 

8.  Improvement  of  the  Miaaissippi  River  at  the  head  of  Lake  Pepin,  by 

days' labor  and  Government  plant 65,000 

9.  OperationB  of  one  Government  plant  in  the  vicinity  of  Winona  and  at 

other  points.... 60»000 

10.  Operations  of  one  Government  plant  in  the  vicinity  of  Pontoosao  and  at 

other  points 50,000 

11.  Operations  of  Dredses  Noe.  1  and  3,  and  attending  to«r-b<)«tA,  catting 

temporary  ohannels,  etc 16,000 

12.  Surveys.. 10,000 

IX  Repairs  of  plant 15,000 

14.  Improvement  ofRock  Island  Rapids 40,))00 

•  *  _  _ 

Ttotal i 500,000 

No  project  has  yet  been  sabmitted  for  work  between  Minneai)oIi8  and 
St.  Paul,  but  fands  are  reserved  for  sach  work  as  it  may  be  practical 
to  carry  oat  in  the  interest  of  navigation.  A  survey  of  this  section  of 
the  river  was  made  under  the  direction  of  M^j.  0.  J.  Allen,  Corps  of 
Engineers,  in  1887,  and  a  report  upon  such  survey  was  submitted  by 
him  under  date  of  December  29, 1887.  It  is  understood  that  Congress. 
by  an  act  approved  March  3, 1873,  adopted,  as  a  plan  for  the  partial 
improvement  of  the  river  between  Minneapolis  and  St.  Paul,  the  con- 
struction of  a  lock  and  dam  at  Meeker's  Island,  and  it  would  appear 
that  this  plan  of  slack- water  improvement  is  the  only  one  practicable 
for  the  radical  improvement  of  the  river  above  Minnehaha  Greek.  Be- 
tween the  mouth  of  the  Minnesota  and  St.  Paul  the  river  is  now  about 
as  good  as  it  is  below  St.  Paul.  It  is  suggested  by  Major  Allen  that 
the  upper  portion  of  the  channel  between  Minneapolis  and  St.  Paul  can 
be  improved  to  a  limited  extent  by  the  dredging  of  sand,  gravel,  and 
broken  rock,  and  the  removal  of  bowlders.  Detailed  examinations, 
looking  to  the  carrying  out  of  so  much  work  as  may  be  justified  by  the 
interests  involved,^ will  be  made  as  soon  as  practicable. 

Contracts  for  work  under  approved  projects  were  made  during  the 
year  as  follows : 

1.  With  Patterson  Brothers  for  the  construction  of  dams  and  shore  protections  in 
the  vicinity  of  Fort  Madison,  Iowa. 

2.  With  A.  J.  Whitney  for  constructing  dams  and  shore  protections  in  th6  vicinity 
ofKeithsburgh,  IIL 

3.  With  A.  J.  Whitney  for  construction  of  dams  and  shore  protections  between 
Fatrport  and  Muscatine,  Iowa. 

4.  With  A.  J.  Whitney  for  construction  and  repair  of  dams  and  shore  protections 
between  Read's  Landing,  Minn.,  and  Fountain  City,  Wis. 

Work  in  the  vicinity  of  Fort  Madison  was  commenced  April  8, 1880, 
and  is  now  almost  completed.  Work  between  Fairport  and  Muscatine 
and  in  the  vicinity  of  Keithsburgh  has  just  been  commenced.  Work 
between  Bead's  Lauding  and  Fountain  Oity  will  be  commenced  early 
in  July. 

Work  between  St  Paul  and  Prescott  was  resumed  April  21, 1889,  by 
days'  labor  and  Government  plant,  and  has  been  carried  on  rapidly  and 
sneoessfnlly  under  the  immediate  supervision  of  J.  D.  Dushane,  United 
States  superintendent 

Work  in  the  vicinity  of  Pontoosac  was  commenced  April  20, 1889,  by 
days'  labor  and  Oovernment  plant,  and  has  been  vigorously  prosecuted 
under  the  supervision  of  S.  Edwards,  overseer. 

Work  in  the  vicinity  of  Winona,  owing  to  delay  in  repairs  of  tow- 
boat  Alertj  was  not  commenced  until  May  27, 1889,  but  since  that  date 
mod  progress  has  been  made  uuder  the  superintendence  of  W.  A. 
Thompson,  United  States  sui)erintendent    The  amount  of  work  imme- 
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diatdy  necessary  in  the  viciuity  of  WiqoDa  proviDg  not  as  great  as  was 
anticipated,  the  Geverutnent  plant  now  working  tfaore  will  soon  be  tarams- 
ferred  to  some  other  point. 

Work  on  the  Book  Island  Bapids,  under  the  immediate  direetion  of 
J.  O.  McElherne,  United  States  superintendent,  was  commenoed  May 
14y  1889.  Dredge  No.  1,  a  drill-boat,  and  launch  Louise  axid  barges  are 
employed  on  this  work. 

Preparations  have  been  made  for  oommenciDg  the  work  at  the  Jiead 
of  Lake  Pepin  early  in  July.  The  channel  at  this  point  being  now 
better  than  in  former  years,  it  is  uot  expected  that  the  ftill  allotment 
made  for  this  locality  will  be  expended  this  season. 

Work  in  the  vicinity  of  Crooked  Slough,  consisting  in  the  repair  of 
existing  dams  and  shore  protections  and  the  extension  of  the  latter, 
was  commenced  April  2  and  suspended  May  9, 1889. 

The  snag-boat  J.  O.  Parke  and  dredge  Pkanix  were  employed  dur- 
ing the  present  season  dredging  temporary  channels  in  the  vicinity  of 
Dallas  and  Pontoosuc  and  above  Wabasha,  and  in  furnishing  gravel 
for  dam  construction. 

Summaries  of  work  carried  on  during  the  present  season  under  the 
appropriation  for  ^'  Improving  Mississippi  Biver  from  Minneapolis  to 
Des  Moines  Bapids"  are  given  in  the  appended  reports  of  Assistant Bn- 
gioeer  O.  W.  Durham  and  U.  S.  Givil  Engineer  M.  M^igs.  Full  reports 
on  these  works  will,  as  usual,  be  given  in  the  subreports  for  the  calen- 
dar year,  which  will  accompany  my  next  annual  report, 

FACILITATING  NAVIGATION  THROUGH  BRIDGES  OV£B  THE  UPPER 
MISSISSIPPI  RIVER,  BETWEEN  HONNEAPOLIS  AND  KBOSXTK,  UNDER 
SEOTION  8,  RIVER  AND  HARBOR  ACT  OF  JULY  6,  1884,  AND  SECTIONS 
9  AND  10  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

No  new  bridges  have  been  constructed  during  the  past  year.  Ckyrre- 
spondenee  has  been  carried  on  with  several  of  the  bridge  companies  re- 
garding further  improvements  for  facilitating  navigation  through  draw 
and  raft  spans.  The  changes  in  McGregor  ponton  bridge,  referred  to 
in  last  report,  have  been  made,  and  the  only  work  remaining  to  be  done 
at  this  point  is  the  removal  of  a  few  piles  and  the  construction  of  booms. 
Under  date  of  March  25,  1889,  the  Secretary  of  War  formally  ap* 
proved  of  certain  work  voluntarily  done  by  the  Chicago,  Milwaukee 
and  St.  Paul  Bailway  Company  in  1885-'86,  in  connection  with  the 
bridge  at  Hastings,  Minn.  Under  the  provisions  of  the  act  of  Au- 
gust 11, 1888,  the  Secretary  of  War,  under  date  of  December  19, 1888, 
formally  notified  the  Keokuk  and  Hamilton  Bridge  Company  to  so  idter 
the  bridge  at  Keokuk,  Iowa,  as  to  render  navigation  through  it  ftecL 
easy,  and  unobstructed,  prescribing  that  the  work  should  be  oompletea 
on  or  before  March  3 1 ,  1889.  No  action  has  yet  been  taken  by  the  oom- 
pany. 

GBNSBAL  BEMABKS. 

The  Stage  of  water  during  the  year  1888  was  favorable  fbr  the  intex- 
ests  of  navigation,  the  river  reaching  during  that  year,  at  many  points, 
its  highest  well-authenticated  stage.  During  the  year  1889  the  river 
has  been  remarkably  low,  owing  to  the  absence  of  snow  last  winter  and 
a  scarcity  of  the  usual  spring  rains.  It  is  iK)ssible  that  the  river  during 
the  coming  fall  may  reach  the  low- water  mark.  During  the  low-water 
season  of  this  year  the  benefits  derived  from  the  work  already  carried 
out  by  the  Government  have  been  very  apparent.  Navigation  at  most 
of  the  i>oints  where  formerly  much  trouble  was  experienced  has  been 
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comparatively  easy  and  unobstructed.  Whatever  trouble  has  been  ex- 
perienced so  far  this  season  has  been  at  points  where  the  channel  has 
not  yet  been  prox>erly  regulated. 

Daring  the  present  season  the  Mississippi  Biver  Logging  Clompanyy 
being  unable  to  make  full  use  of  their  rafting  grounds  in  Beef  Slou£^« 
have  run  loose  logs  in  the  Mississippi  from  the  mouth  of  theOhippewato 
the  head  of  West  Newton  Slough,  a  distance  of  about  10  miles.  This  has 
been  very  annoying  to  the  other  interests  of  navigation,  and  it  is  to  be 
hoped  that  such  occnpation  of  a  portion  of  the  Upper  Mississippi  Biver 
18  but  temporary'.  If  this  running  of  loose  logs  in  the  Mississippi  Biver 
is  proi>er  and  to  be  permanently  continued,  it  would  appear  question- 
able whether  it  is  desirable  for  the  Government  to  continue  its  work  of 
improvement  between  Bead's  Landing  and  Alma,  and  unfortunately  this 
section  of  the  Upper  Mississippi,  owing  to  excessive  width  and  amount 
of  sand  brought  in  by  the  Chippewa  Biver,  is,  even  without  the  addi- 
tional obstruction  caused  by  loose  logs,  one  of  the  most  troublesome  and 
difficult  to  improve  of  any  between  St  Paul  and  the  Des  Moines  Bapids. 

As  has  been  heretofore  expressed,  it  is  desirable,  if  the  radical  improve- 
ment of  the  Upper  Mississippi  Biver  is  to  be  continued  and  carried  to 
a  successful  completion,  that  it  should  be  carried  on  under  liberal  ap- 
propriations. As  an  amount  that  can  be  expended  during  the  fiscal  year 
ending  June  30, 1891, 1  would  submit  an  estimate  $1,500,000.  It  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  about  500 
miles  of  river,  all  of  which  will  in  time  require  improvement,  and  though 
the  estimate  is  apparently  for  one  work  it  covers  a  large  number  of 
works,  which,  while  belonging  to  one  system,  are  in  fact  independent  of 
each  other.  In  giving  the  amount  that  can  be  expended  in  one  year  it 
is  understood  that  the  economical  and  proper  expenditure  of  such  a  sum 
must  be  preceded  by  adequate  preparation.  Such  preparation  requires 
Umcand  can  not  be  made  till  the  means'  of  carrying  on  the  work  are  in 
sight. 

Gommercial  statistics  relating  to  the  Upper  Mississippi  Biver  are 
g^ven  in  connection  with  the  report  on  ^'Operating  snag-boats  and 
dredge-boats  on  the  Upper  Mississippi  Biver.^  These  statistics  do  not 
in  any  sense  indicate  the  relations  of  this  work  to  the  interests  of  com- 
merce and  the  general  public.  The  influence  which  the  Upper  Missis- 
sippi in  an  improved  condition  has  upon  freight  rates  must  be  taken  as 
a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans 
rather  than  details.  No  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
cordance with  approved  plan  and  methods,  are  presented  in  lieu  of  a 
general  project  for  completion  of  work. 

SUmCABT  OF  BXPENDITURKS  VOR  CALENDAR  YEAR  SKDING  DBCBUBXR  31,  1888. 

StPaolto  Prttwott 923,630.23 

West  Newton  Bar '    5,402.84 

Vicinity  of  Fooutain  City 8,8&5.37 

Otter  Island  toNanvoo 4,676.16 

BaoyaonBook  Island  Rapids « 1,121.70 

8iiag-b<Mt  General  Barnard I,443.d4 

Surveys  and  gauges 12,068.28 

Porebase,  care,  and  repair  of  plant 20,660.20 

Total  (general  iraprovement) 77,838.72 

Harbor  at  Lake  City  (allotted  by  act  of  July  5, 1884) 1,529.65 

Pnetieal  teat  of  Adams's  flume  (aUotted  by  act  of  August  5,  1886) 72. 00 

Vet expendltme 79,440.37 
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ORNXRAL  6TATXMXKT  OF  BKCXIFTO  AND  EXPENDITUBKS. 

Expended  by  vouohera  from  oommeiioement  of  improvement  to  July 

1,1889: 
For  general  improvement : 

•     8t.  Paul  to  Dee  Moines  Rapids • *|1, 502, 096. 50 

Minneapolis  to  Des  Moines  Rapids 142,901.63 

For  harbor  at  Lake  City,  St.  Paul  to  Des  Moines  Rapids 12,484.17 

For  practical  test  of  Adams's  flume,  St.  Panl  to  Des  Moines  Rapids..  t22,  ITft. 83 

Total 1,739.669.13 

Deduct  amount  received  from  sales  of  fuel 19-13. 68 

Deduct  amount  reoeived  from  sale  of  rock 1,078.06 

2,021.73 

Net  cost  of  improvement 1,737,637.40 

Balance  July  1, 1889 : 

8t.  Panl  to  Des  Moines  Rapids 112,764.23 

Minneapolis  to  Des  Moines  Rapids 457, 098. 37 

459,862.00 

Total  appropriated '2, 197,500.00 

AJISTRAGT  or  APPROPKIATIONA. 

8t.  Panl  to  Des  Moines  Rapids : 

By  act  approved — 

June  18,  1878 |950,000 

March  3,  1879 100,000 

June  14,  1880 150,000 

March  3, 1881 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved — 

July  5, 1884  (general  improvement) 250,000 

July  5,  1884  (applied  to  harbor  at  Lake  City) 15,000 

Attgust  5,  1886 382,500 

Minneapolis  to  Des  Moines  Rapids : 

By  act  of  August  11, 1888 ' 600,000 

Total 2,197,500 

Net  eaependiturei  an  the  variouB  aectians  of  ike  rirer  helween  Mifineapolie  and  Dee  Maine 
Btgpide  from  oommenoemeni  of  impraeewkent  to  July  1,  1889. 


Locftltty. 


MiBiiMiiM^  «o  8t  Paul  (Omaha  Bridge). 
St.  Paul  (Omaha  Bridee)  to  PreMOtt. 


Le  Pepin. 


PreaooUtobeadof: 
Harbor  at  Lake  City. 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winooa  Bridge 

Winona  Bridge  to  La  Croeae  Bridge 

La  Croeae  Bndee  to  McGregor  Bridge 

McGregor  Bridge  to  Dabaqne  Bridge 

Daboqne  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Kock  Inland  Bridge 

Kock  laland  Bridge  to  Kelt bsbnrgb  Bridge 
Keitbabnrgh  Bridge  to  Dee  Moinea  Bapida. 

{purveys,  gangea,  and  meter  work 

Snae  and  dredge  boata  and  wrecking 

Faollitadng  navigation  through  bridgea 

Plant  at  eatimatM  raloe „. 

Practical  teat  of  Adama'a  flume 


Total, 


DIatanoew 


JCOm. 
U 


12 
29 

81 

72 

«T 
40 
68 
60 


#110,282.44 

85^880.00 

12,484.17 

187,879.80 

281,081.00 

88^094.74 
81,25L1» 
40,762.80 
87,778.48 

282,82L80 
87,080.10 
80.480.87 
1,201.12 
81,188.07 
22,  no.  88 


1,787;  087. 40 


*TbiB  atDonntincludes|l,354.50  heretofore  reported  "  For  office  Chief  of  Engineen.'' 
t  In  addition  to  this  amount  Mr.  Adams  expended  |8,000,  appropriated  by  act  of  Au- 
gust 2,  1882,  as  a  separate  item. 

t  Of  thU  amount  |2,515.83  pertain  to  Lake  City  Harbor,  |215.66  ai«  non-paymenSo 
on  account  of  general  improvement,  and  (33.75  are  non-payments  on  aoooont  of  uao- 
tical  toot  of  Adams's  flame.  '^ 
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FINANCIAL  STATKltXNTS. 

1.  Ctmeralimj^rovement, 

July  1,  18d8y  amonni  available t08,dl0.76 

*  Amoant  appropriated  by  act  of  Angost  11, 1888 : 600,000.00 

Reoeived  nom  sale  of  f  ael 111.04 

602, 321. 80 
Jnly  1, 1889,  amoant  expended  daring  fiaoal  year,  exoloslTe  of 

liabiUties  ontstanding  Jnly  1. 1688 1204,975.03 

Jalyl,  1889,  outstanding  liabilities 4,746.49 

Jaly  1,  1889,  amount  covered  by  existing  oontraots 92, 275. 07 

301,996.59 

Joly  1, 1889,  balance  available 360,325.21 

2.  AUotmetU  for  prwMoal  teit  of  Adanu^i  Flume.    {Ad  of  Augn$t  5, 1886.) 

July  1, 1888,  amount  available 967.05 

Jnly  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  ontstandiujir  JQly  1, 1888 $34.30 

Jnly  1,  1889,  outstanding  liabilities 32.75 

67.05 

3.  Applied  to  Lake  CU9,  Jfimi.    {Act  of  July  5, 1884.) 

Jnly  1,  1888,  amount  available 13,014.77 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontatanding  Jnly  1, 1888 498.94 

Jalyl,  1889,  balance  available 2,515.83 

ST.  PAUL  TO  DBS  MOINBS  BAPIDS. 

Money  statement 

Jnly  1, 1888,  amount  available $65,225.53 

Beoeived  firom  sales  of  fuel 111.  04 

65,336.57 
Jnly  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabUities  outstanding  Jnly  1, 1888 $62,572.34 

July  1, 1889|  outstanding  liabilities 24a  40 

62,820.74 

Jalyl,  1889,  balance  available 2,515.83 

MUmBAPOLIS  TO  DBS  MOINBS  BAPIDS. 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 $600,000.00 

Jnly  1, 1889,  amonnt  expended  dunng  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $142,901.63 

Jnly  1, 1889,  outstanding  liabilities 4,498.99 

Jnly  1, 1889,  amount  covered  by  existing  contracts 92, 275. 07 

239,674.79 

Jalyl,  1889,  balance  available 360,325.21 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 1,500,000.00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahgtract  of  proposals  received  and  opened  by  MaJ,  A.  Mackenne^  Corps  of  En^ntert^ 
at  Book  Island,  III,,  March  20,  1889,  at  2  p,  m,,  for  construction  of  dams  ami  share 
protections  of  Inmsh'  and  stone  beitoeen  Fairport  and  Musoatinef  Iowa. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

18 

IS 

14 

15 


ColemaD  Brothers,  Daveniiort,  Iowa 

▲.  J.  Whitoey,  Rock  Island.  lU 

Frnin  Bambnok  CoDstmction  Company, 

8tLoais,Mo 

Thomas  O.  Isherwood,  Le  Claire,  Iowa 

Qeorge  Lamont,  Rook  Island,  HI 

Dodge,  Halbert  &  Co.,  Bnfl&ilo,  Iowa 

Sid.  J.  Trnax,  UastinKS,  llinn 

Albert  Kirchoer,  Fountain  City,  Wis 

Jaoob  Bichtman,  FonnUin  City,  Wis 

Conrad  Eimbeck,  Keoknk,  Iowa 

Patterson  Brothers,  Keokuk,  Iowa 

George  H.  Scbafer,  Fort  Madison,  Iowa 

Peter  McGee,  St.  Charles,  Ho 

H.  8.  Brown,  Qoincy,  111  

Charles  H.  Appleton,  Quincy,  111 


Stone  In  place, 
20,u00  cublo 

Bniah  in  place. 
20,000  Gohto 

yards. 

yarda. 

Per  oiibic 
yard. 

Total. 

Peroobio 
yard. 

TMal. 

$1.25 

125,000 

$0.40 

$8,000 

L15 

23,000 

.40 

8,000 

1.2S 

25,000 

.W 

14,000 

1.23 

24,000 

.50 

10.000 

*      L40 

28,000 

.55 

11,000 

1.19i 

23,900 

.674 

13,600 

1.24 

24,800 

.05 

13.000 

1.20 

24,000 

.57 

11.400 

1.44 

28,800 

.03 

12,600 

L35 

27,000 

.65 

13,000 

1.20 

24,000 

.40 

8,000 

1.40 

28,000 

.70 

14,000 

l.l»i 

23,900 

.00 

12,000 

1.10 

22,000 

1.00 

20,000 

i.e5 

83,000 

.85 

17,000 

araad 
totaL 


81,000 

38^000 
84,600 

89.000 
87.400 
87.800 
38^408 

401 600 
32,000 
4^000 
85,906 
42,000 
66,000 


Abstract  of  proposals  received  and  opened  by  MaJ,  A,  MaokenMie,  Corps  of  Bngimeen,  at 
Bock  Island,  III,  March20, 1889,  at  2  p,m. 
shore  protections  in  vicinity  of  Keithsburgh, 


Bock  Island,  III,,  March  20, 1889,  at2p,m,,  for  constrnoting  brush  ana  stone  dams  aad 

I,  III. 


No. 


1 
2 
3 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Name  and  address  of  bidder. 


Coleman  Brothers,  Davenport,  Iowa 

A.  J.  Whitne> ,  Kock  Island,  III 

John  Loftusand  Charles  A.  Cameron,  Bur- 
lington, Iowa* 

Fmin  Bambrick  Constmction  Company. 
St.  Louis,  Mo 

George  Lament.  Rock  Islanti,  111 

Fisher,  Eoehler  &,  Co.,  Muscatine,  Iowa . . 

Albert  Kirohner,  Fountain  City,  Wis 

Sid.  J.  Trnax,  Ilastings,  Minn  

Jacob  Bichtman,  Fountain  City,  Wis 

Conrad  Eimbeck,  Keokuk,  Iowa 

Patterson  Brothers.  Keoknk,  Iowa 

George  H.  Schafor,  Fort  Madison,  Iowa  . . 

H.  S.Brown,  Quincv,  Dl 

Peter  MoGee,  St.  Oharles,  Mo 


Stone  in  place, 

Brush  in  place, 

20,000 

onbio 

20,000  cubic 

yards. 

yards. 

Per  cubic 
yard. 

Total. 

Per  cable 
yvd. 

Total. 

$1.54 

$30,800 

$0.40 

$8,000 

1.20 

24,000 

.40 

8^000 

L54 

30,800 

L24 

21.800 

1.50 

30.000 

.85 

17,000 

LOO 

32,000 

.55 

11,000 

L75 

35,000 

.70 

14.000 

L50 

30,000 

.70 

14,000 

L49 

20,800 

.70 

14,000 

L53 

30,000 

.63 

12.600 

L45 

29.000 

.08 

13,600 

L75 

35,000 

.85 

17.000 

1.40 

28,000 

.70 

14,000 

LOO 

32,000 

.75 

U.O0O 

L38i 

27.700 

.64 

18.900 

Grand 
totaL 


8^000 
56^606 


47.1 

43,606 

48,006 

41^060 

43.806 

43.800 

48.600 

52.000 

48,600 

47.066 

46^606 


*  Informal  guaranty  incomplete. 


APPENDIX  A  A — REPOBT  OF  MAJOB  MACKENZIE. 


1739 


Ahtirad  of  propoBoU  received  and  opened  by  MaJ,  A.  MaokenMie,  Corps  of  Engineer$f 
«l  Rock  JeUind,  Ills,,  Uaroh  20,  IQtidy  at  2  v.  m.,  for  consirMctton  of  dams  and  ekore 
jproteotianB  of  hrush  and  etone  in  vicinity  of  Fort  Madieonf  Iowa, 


So. 


1 

S 
8 

4 
6 
0 
7 
6 
9 
10 

n 
It 


Kaaae  and  addrtM  of  bidder. 


A.  J.  Whltn«7,  Rock  Island,  m 

B.  Lttnliy  *  Sons,  Fort  Haditon,  Iowa — 
FraiB  Bambrlok  Conatraotion  CompMiy, 

St-Lonia,  Mo 

6«oriee  Lamont,  Book  Island,  lU 

Albfirt  Kirohner,  Fonntain  CHy,  Wis 

^aoob  Siohtinva,  Fountain  City,  Wis 

Sid.  J.  Tniaz,  Hastings,  Minn 

Patterson  Brothers,  lE^knk,  Iowa 

Cmmid  Simbeck,  &eokuk.  Iowa 

Oeorce  H.  Sohafer,  Fort  Madison,  Iowa  . . 

H.  8.  Broim,  Qafaicy,  ni 

Charles  H.  Aj^eton,  Quinoy,  111 


Stone  in  plaoe^ 

14,000  euUe' 

yaida. 


Per  enbic 
yard. 


$1.18 
1.46 

L45 
1.60 
L86 
L44 
1.25 
1.90 
1.25 
1.14 
LIS 
L86 


Ttotal. 


$16,680 
20,800 

90,800 
21,006 
18,800 
20^160 
17,600 
16,800 
17,000 
15,960 
16,100 
27,800 


Bmah  tii  plaee, 

14,006  eabi« 

yaida. 


Perenbie 
yard. 


$0.60 
.75 


.56 
.70 
.68 
1.00 
.40 
.70 
.76 
.66 


TMaL 


$7,600 
10, 


11,800 
7,700 
6,800 
8,890 

14,000 
6,606 
8,800 
6,800 
6,166 

11,800 


TMaL 


$98,660 
80,800 

82^980 

28,706 
28,700 
281686 
81,666 
98,406 
27,906 
95^760 
98^266 


Abetraet  of  propooaU  received  and  opened  hy  Mt^.  A.  MacionMio^  Corps  of  Enginotro^ 
at  Bock  Inland,  lU.,  March  20,  188(4,  at  2  p.  m., /or  eonotruoHan  and  repair  of  dams 
and  shore  protecHoas  of  hrush  and  stone  hehoeon  isad?s  Landing ^  Minn,,  and  Fomntmin 
City,  Wis. 


Vo. 

Kama  and  address  of  bidder. 

Stone  in  plaee, 

92.000  onbio 

yaida. 

Bmah  in  fdaoe, 

18,600  cubic 

yards. 

Orand 
total. 

Per  cable 
yard. 

TotaL 

Perenblo 
yard. 

TotaL 

A.  J.  Whitney.  Book  Island.  Ill 

$1.80 
1.20 
L24 
1.46 
1.26 
L56 
1.65 

$98,600 
96,400 
27,280 
82,780 
27,720 
84^100 
86^860 

$0.66 
.65 
.66 
.56 
.68 
.85 
.85 

881006 

17,100 
10,800 
6,000 
11,840 
15,800 
15^800 

$87,600 
48.500 

darenoe  Jellison.  Wabashab  Minn 

Albert  Kirehner,  Foantaln  City,  Wis 

Sid.  J.  Tmaz,  Hastings,  Minn 

«^a 

Jacob  Riehtman,  Fonnlaia  City,  Wis 

Patterson  Brothers,  Keoknx,  Iowa 

Charliw  H.  Appleton.  <hiincv.  HI.  *. 

86,066 
48,466 
51,606 

•Informal  seals  wanting. 


bspobt  of  mr.  o.  w.  durham,  assistant  xnoinkxr. 

United  States  Enoinebr  Offigs, 

Rock  Island,  III.,  January  1, 1889. 

ICajor  :  I  hftve  the  honor  to  SDhmit  the  following  report  of  operstioii8  for  the  im- 

SroYement  of  the  MiseiflBippi  Biver  in  the  division  ander  my  charge,  extending  from 
t,  Va,u\  Minn.,  to  the  vicinity  of  Burlington,  Iowa,  for  the  calendar  year  ending 
Deoemher  31,  1888 : 

ST.  PAUL  TO  PRRSCorr. 

Operations  were  carried  on  by  hired  labor  and  parohase  of  material  in  open  market 
and  the  nee  of  portions  of  plants  1  and  2  and  at  different  times  of  United  States  tow- 
boat  F'lirF  and  steam-Ian nohes  Louise,  Stella,  and  ^et^te. 

Details  of  this  impo'ttaut  work  are  given  in  the  following  extracts  from  the  season's 
report  of  Mr.  J.  D.  DaShane,  superintendent  in  local  charge : 

•  •••••• 

''At  the  time  of  resnroing  operations  for  the  season  of  1888,  September  10,  the  con- 
dition of  the  river  was  go<M,  excepting  at  Frenchman's  Bar,  just  below  St  Paul,  and 
at  Island  17.  « 

''The  bar  at  Frenchman's  had  been  shoaling  gradiially  for  several  years,  but  the 
special  trouble  this  season  was  largely  caused  by  dumping  into  the  river  the  city 
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refuee,  consisting  of  street  sweeplnes,  garba^,  etc.,  frona  the  barges  of  the  SanitatioD 
Company,  which  contracted  with  vne  city  ol  St.  Paul  for  the  removal  of  all  refuse 
matter  from  the  city  limits.  This  company  seems  not  to  have  confined  the  depositing 
of  this  material  to  aoy  particular  place,  but  apparently  dumped  it  wherever  it  best 
suited  its  convenience.  This  practice  was  continued  until  the  shores  of  the  river  be- 
came excessively  foul,  'creating  a  most  noxious  atmosphere,  proving  a  nuisance  to 
the  inhabitants  of  the  oitv  of  South  St.  Paul/  which  early  in  August  brought  suit 
against  the  company,  and  secured  an  injunction  restraining  it  from  depositing  '  gar- 
bage and  other  noisome  material '  in  the  river  or  along  its  banks  in  the  vicinity  of 
South  St.  Paul.  The  company  then  changed  its  ftlace  of  deposit  and  pretended  to 
use  the  lower  end  of  Pig's  Eye  Slough  for  a  dumping  ground.  While  some  deposits 
of  this  material  was  mMle  in  the  slough  (a  great  part  of  which  was  immediately  car- 
ried by  the  current  out  into  the  river),  much  was  unloaded  directly  into  the  river  be- 
low the  slough.  On  several  occasions  overloaded  barges  grounded  on  Frenchman's 
Bar,  where  uiey  were  left  until  darkness  covered  the  company's  actions  from  public 

§ase  while  unloading  the  stuff  into  the  river.  Much  of  this  material  settled  on  the 
ottom.  forming  lumps  in  the  channel,  which  proved  setious  obstacles  to  navigation. 
Some  idea  of  the  enormous  quantity  of  city  refuse  deposited  in  the  river  may  be  had 
when  it  is  stated  that  500  tons  per  day  are  dumped  in  from  Minneapolis  below  the 
falls,  and  the  quantity  from  St.  Paul  is  probably  equal  to  or  greater  than  this,  as 
Minneapolis  has  a  crematory  with  a  capacity  of  200  tons  per  day,  while  the  entire 
quantity  collected  in  St.  Paul  goes  into  the  river.  Supposing  1,000  tons  per  day  de- 
posited oy  the  two  cities  during  seven  months  in  the  year,  and  that  1  ton  will  make 
1  cubic  yard  in  bulk  (it  will  make  much  more),  sufficient  material  to  completely  fill 
the  river-bed  to  a  plane  1  foot  above  low  water  of  1804  from  St.  Paul  to  the  St.  Croix 
Biver,  a  distance  of  30  miles,  would  be  deposited  in  about  twenty-five  years. 

^'At  time  of  resuming  operations  for  the  season  of  1888  the  bar  at  Island  17  gave 
the  most  trouble,  and  on  September  10  work  was  begun  at  this  place.  Dams  28  and 
28^  (sheet  5)  were  built  between  Pams  18  and  19.  and  Dam  18  was  lengthened  100  feet 
and  raised  to  4.5  feet  above  low-water.  While  tnis  work  was  in  progress  the  dredge 
Phcenix  arrived,  and  on  September  14  began  casting  a  temporary  cut  through  the  bar ; 
this  cut  started  at  the  reef  of  bar  about  100  feet  out  from  Dam  19  and  inclined  up- 
stream toward  the  head  of  Island  17.  After  Dams  28  and  28i  had  been  built  across  what 
little  channel  existed  this  cut  afforded  passage  for  boats  until  a  better  opening  could 
be  secured  along  the  shore  of  Island  17,  where  it  was  designed  the  permanent  chan- 
nel should  foim.  On  September  21  a  cut  was  begun  near  the  foot  of  Island  17.  The 
dump-boats,  being  now  available,  the  dredged  material  was  carried  beyond  the  chan- 
nel limits  and  deposited  near  shore  between  the  dams.  By  the  23d,  as  a  result  of 
the  dams  built  and  the  removfd  of  a  part  of  the  moving  sand  from  the  channel  by 
the  dredge,  a  passage  100  feet  wide  and  4  feet  deep  was  secured.  At  this  stage  of 
operations  it  was  thought  best  to  let  the  increased  velocity  of  the  current  continue 
the  improvement,  and  the  dredge  was  withdrawn  and  sent  to  Frenchman's  Bar.  Work 
on  the  dams  was  finished  September  26,  and  the  fieet  was  towed  to  Frenchman's  for 
further  operations.  By  the  middle  of  October  the  channel  at  Island  17  had  become 
wide  and  straight,  with  a  depth  of  water  of  5.5  feet. 

"At  Frenchman's  the  dredge  started  casting  a  cut  through  the  bar  on  September 
25.  On  the  27th  Dams  31  and  32  (sheet  1)  were  begun.  Dredging  operations  eon- 
tinned  until  October  13,  by  which  time  a  cut  was  made  1,500  feet  long,  40  feet  wide 
at  upper  end,  and  75  feet  wide  at  lower  end,  having  a  clear  depth  of  5  feet  of  water. 
These  operations  consisted  of  one  cut  cast  into  a  bank  1,500  feet  long,  one  cut  800  feet, 
and  one  cut  200  feet  long,  the  material  from  the  last  two  cuts  being  removed  in 
dumps  and  the  greater  part  deposited  beyond  the  channel  limits.  The  material 
dredged  was  a  mixture  or  c«)ar(»e  sand,  small  gravel,  and  mill  refuse.  The  constme- 
tion  of  dams  and  bank  revetment  was  continued  until  November  3.  During  this 
time  there  were  built  Dams  16,  17,  18,  19,  and  20  (sheet  I'i  from  the  left  bank;  Dams 
31,  32,  ^,  34,  and  35  (sheet  1)  from  the  right  bank  were  partially  completed;  and 
the  left  bank  for  a  distance  of  2,200  feet  between  Dams  19  and  20  was  protected.  On 
account  of  the  scarcity  of  material  but  a  slight  covering  of  rock  was  used  on  this  re- 
vetment. Owing  to  the  large  volume  of  sand  within  the  channel  limits,  which  it  was 
not  desirable  to  set  in  too  rapid  motion,  the  dams  from  the  right  bank  were  not  built 
to  their  full  length ;  these  dams,  31  to  35  inclusive,  should  be  completed  during  Uie 
season  of  1889. 

*'  The  rock  patch  below  Grey  Cloud  Landing  was  removed  between  October  15  and 
18  by  dredging.  The  material  consisted  of  a  mixture  of  bowlders  (many  of  them  2 
to  3  feet  in  diameter),  gravel,  sand,  and  clay ;  it  was  deposited  on  line  of  prolongation 
of  Dam  10  (sheet  5).  All  rocks  that  could  be  found  were  removed.  There  seem  to  be 
^avel  deposits  at  each  end  of  the  rock  patch,  that  at  the  upper  end  apparently  be- 
ing a  contiauation  of  the  gravel  point  on  shore  above ;  the  top  of  the  gravel,  except 
near  the  shore  above,  is  3  feet  'below  low  water  of  1864  j  a  thorough  sonnding  of 
these  depoaits  was  made,  but  no  bowlders  were  found. 
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From  October  19  to  522  the  dredf^e  operated  at  the  month  of  Boulanger  Slongb. 
deepening  the  passage  to  the  qnarries  and  winter  harbor  of  the  Goyemment  fieel,  and 
removing  rooks  f^om  the  river-bed  blown  in  firom  the  qnarries  below  Uie  idoagh. 
October  :23  the  dredge  was  transferred  to  Mr.  W.  A-  Thompeon.  U.  8.  superintendent. 

"  NoYember  3  the  plant  was  taken  to  the' vicinity  of  Island  16,  and  Dams  29  and  ^ 
(sheet  5>  were  bnilt — Dam  29  from  the  right  bank  below  Dam  119,  and  Dam  30  fkom  the 
left  bans  below  Dam  25 ;  Dam  31  (sheet  5)  from  the  left  bank  below  Dam  30  was  partly 
completed,  being  left  nnfinished  on  account  of  materials  being  exhausted  at  ehise  of 
season.  Dams  16, 17, 19,  20,  21,  22,  2;$,  and  25  (sheet  5)  were  raised  tp  4.6  feet  above 
low  water,  and  Dams  19, 20,  and  i21  were  lengthened  50  feet  each :  Dam  1  (sheet  5)  was 
repaired,  the  repairs  consisting  of  30  feet  of  new  dam,  a  new  shore  protection  where 
the  east  bank  was  washed  out,  and  a  course  of  brush  and  rook  over  the  entire  length 
of  dam.    Slight  repairs  were  made  to  the  revetment  of  Island  13. 

"  Operations  were  suspended  November  15,  and  the  plant  was  put  in  winter  quarters 
in  Boulanger  Slough  on  the  16th. 

*'  Works  of  improvement  should  be  constructed  during  the  season  of  1889  at  theibl* 
lowing  places,  or  so  much  thereof  as  time  and  funds  whI  permit;  all  of  these  works 
form  part  of  the  general  system  projected  for  the  permanent  oompletion  of  the  stretch 
of  river  under  consideration :  The  completion  of  the  series  of  dams  from  St.  Panl  to 
Pig's  Bye ;  of  these  Dams  28  and  30  should  be  omitted,  and  Dams  27  and  29  should  be 
constructed  with  a  training-wall  at  outer  ends  (similar  to  Dam  4,  sheet*  1) :  the  con- 
sanction  of  revetment  on  right  bank  at  Pig's  Eye ;  a  few  short  dams  from  neht  bank 
at  Kaposia ;  dams  from  left  bank  in  tiie  vicinity  of,  and  revetment  of  right  bank  be- 
low, Pine  Bend ;  dams  in  continuation  of  the  series  opposite  Island  15;  revetment  of 
right  bank  below  Hastings. 

''  Repairs  should  be  made  at  the  following  places:  Dams  in  the  vicinity  of  Kaposia ; 
dams  opposite  Newport:  revetment  above Bobinson's  Bocks;  Dam  11  ^sheet  4) ;  dams 
in  the  vicinity  of  Island  15;  Dams  1  and  2  (sheet  5)  need  rock  covering;  revetment 
opposite  Nininger.^ 


LIST  OF  WORKS    OONSTRUOTKD    AND    REPAIRKD,  AND  OF    MATERIALS    USED  DUSWO 

SEASON  OF  1888,  BETWEEN  ST.  PAUL  AND  PRX8COTT. 


Works. 


Sheet  1: 


Dam 
Item 
Dmb 
Bam 
Dam 
Dam 
Dam 
Dam 
Dam 


No.M 

No.  17 

No.  18 

No.  1©..... 

No.  20 

No.  HI 

No.  82 

No.  88 

No.  84 

No.  85 

Bevetmeiit  below  Dam  No.  10. .... . 

8heet4i 

Sefretment  below  Island  18,  repairs. 
SbeetS: 

Dam  No.  28 

Dam  No.  281 

Dam  No.  29 

Dam  No.  80 

Dam  No.  81 

Dam  No.  1,  repairi  and  extenaion. . . 

Dam  No.  16,  raised 

Dam  No.  17,  raised 

Dam  No.  18^  raised  and  extended  . . . 
Dam  No.  19,  raised  and  extended . . . . 
Dam  No.  20, raised  and  extended  ... 
Dam  No.  21,  raised  and  extended  ... 

Dam  No.  22,  raised 

Dam  No.  28,  raised 

Dam  No.  80^  raised 


Total 


Dimcaakma. 


Length. 


Height 

above 

low  water 

of  1864. 


FmL 

90 
150 
240 
185 
176 
400 
600 
000 
000 
450 
2,200 


Add  for  14,400  polee  pat  in  works,  cnbio  yards. 
Cubic  yarda  of  materials  put  In  works 


FmC 
4.5 
4.6 
4.5 
4.5 
4.6 
4.6 
4.0 
4.0 
4.0 
4.5 


450 
480 
800 
140 
180 
80 


100 
60 
60 
60 


4.5 
4.6 
4.5 
4.5 


lff^t*Ti^ 


BMsk. 


45 
4.6 
4.6 
4.5 
4.6 
4.'^ 
4.5 
4.6 
4.5 


13&7 
161.0 
228.2 
222.1 
127.0 
400.9 
402.9 
479.2 
019.0 
093.0 
1,800.4 

120.2 

008.9 
916ul 
800.0 
247.8 
181.0 
386.1 
173.2 
125.6 
878.8 
802.4 
168.7 
120.8 
188.8 
83.8 
12&8 


Bmab. 


9,754.4 


9,754.4 


Ouhieymrdi. 

408.0 

468.0 

840.2 

02&8 

4S5.0 

1,808.5 

1,099.9 

1,067.4 

1,490.9 

1,107.0 

2,087.5 


1,607.7 

a;  008.0 

.  000.7 
060.9 
478.1 
040.0 
177.8 
149.1 

on.  4 

087.4 
881.0 
807.0 
847.7 
152.9 
289.9 


18^571.4 
480.0 


20,06L4 
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The  materials  were  purchased  in  open  market  at  the  following  prices:  Rook  on 
bargesy  45  to  47  cents  i>er  cubic  yard ;  brush  on  barges,  26  cento  per  cnbio  ywd; 
poles  on  barges,  3  cents  each. 

FINANCIAL  8TATKMENT  FOR  WORKS  OF  IMPROVXNO  MIS8IA6IPFI  RIYSR  BETWXXN  ST. 

PAUL  AND  PRE8C0TT  DURING  Til  R' SEASON  OF  1888. 

Amount  exx>ended  in  the  fitoldfor  the  calendar  year  1888  (from  distribution  ' 

sheets) $19,822.34 

Add  proportion  o  f  general  superintendence  and  o  ffice  expenses 3, 797. 89 

Add  for  use  and  deterioration  of  plant   10,251.06 

Total  cost  of  works 33,871.31 

Cnbic  yards  of  material  put  in  works : 

Brush  and  polos 20,051.4 

Rock.. i 9,754.4 

Total 29,806.8 

. 

Average  cost  per  cubic  yard  of  material  in  place ..•••• h  136 

Average  cost  per  cubic  yard  of  material  in  place,  ezclnsive  of  plant  chaige, 

but  including  general  superintendence  and  oflice  expenses 0. 793 

Average  cost  per  cubic  yaid  of  material  in  place,  exclusiye  of  general  su- 
perintendence, oflice,  and  plant  charges 0.665 

Average  cost  per  cubic  yard  of  material  on  barge 0. 388 

Average  length  of  tow  of  material,  miles •  15.9 

Average  cost  per  cubic  yard  of  towing  and  putting  in  material .•  0.337 

▼ICINmr  OF  FOUNTAIN  CITY,  WISCONSIN. 

The  bar  at  this  locality  was  very  troublesome  in  1887 ;  in  fact,  more  so  than  any 
other  between  Des  Moines  Rapids  and  8t.  Paul.  The  project  for  work  at  Fountain 
City  was  submitted  March  29,  1888,  and  approved  April  4,  lb88.  It  proposed  the  con- 
struction of  three  wing-dams  extendiug  from  Island  60,  nearly  opposite  the  upper  end 
of  the  village,  and  contracting  the  water-way  at  the  bar  at  a  4*Ret  stnge  to  about  800 
feet,  and  some  small  repairs  to  the  ends  of  Dams  1,  2,  6,  and  19  (sheet  17). 

The  work  was  performed  by  day^s  labor  and  purchase  of  marerial  in  open  market| 
steam  launch  Louise  and  eight  barges  being  used  for  transportation  of  the  material. 

Operations  commenced  June  14  on  Dam  26,  the  upper  one  of  the  series.  It  was  com- 
pleted June  28,  is  620  feet  in  length,  and  has  its  crest  at  an  elevation  of  about  5  feet 
above  low  water  of  1864.  Dam  27  was  built  between  June  28  and  July  7,  is  490  feet 
long,  and  at  an  elevation  of  4^  feet  above  low  water.  Daui  28,  the  lowest  of  the  series, 
which  is-  380  feet  long  and  4  feet  above  low  water,  was  completed  July  18.  Some 
slight  repairs  to  ends  of  Dams  1,  2,  and  19  were  made,  and  the  fleet  laid  up  on  the  21st 
of  July.  At  the  close  of  the  work  a  marked  increase  in  the  depth  on  the  bar  was  ob- 
served. A  smidl  amount  of  work  will  be  needed  in  1889  in  constructing  a  short  wing- 
dam  below  Dam  28  and  leveling  up  the  dams  built  in  1888. 

List  of  worki  constructed  and  repaired,  and  of  materials  used  duHmg  season  of  1888^ 

in  v<cts<«y  of  Fountain  Ciiyf  Wis. 


Deiiffaatloa. 


Bkeet  17 : 

WisK-dsm  as 

Wing-dam  27 

Wi]ix-<lMn28 

Dams  1, 2,  and  19,  repaln. 

Total 


Dhnenaions. 


Length. 


620 
490 

aso 


1«490 


Height 

above 

low  water 

of  1864. 


FssL 
5.0 
4.6 

4.0 


irfft^fi 


Roek. 


OvMo  wards. 

S,070,2 

1,446.9 

1,846.2 

202.0 

6.064.7 


vnMsuaras* 

1,879.1 

1,612.9 

1,»L9 

991.9 

M9&^ 
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Katerial  was  purchanecl  in  open  market  at  the  following  prices :  Rock  on  barges, 
64)  oents  per  cnbio  yard;  brash  on  barges,  25  c^nts  per  cabic  yard;  poles,  '2)  cents 
each. 

FINANCIAL    STATBMENT    KOR    WORXfl  IN  THK  VICINITY  OF  FOUNTAIN  CITY,  WISCOK- 

8IN,  DURING  THK  SEASON  OF  1888. 

Anionnt  oxpende<l  in  the  field  daring  the  calendar  vear  1888  (from  distri- 

bniioiiAe<Jts) ♦7,'431.59 

Add  vahie  of  brash  bronght  over  from  season  of  1887 64. 40 

7,495.99 
Pe^lact  value  of  brush  carried  to  West  Newton  Bar 97. 50 

CoBt  of  field  work 7,398.49 

Add  quota  of  general  saperi  ntendenee  and  office  expenses 1, 423. 78 

Add  ior  nae  and  deterioration  of  plant 3,843.07 

Total  cost  of  work 12,665.34 

Material  pat  in  works : 

Rocky  cubic  yards .•       5,064.7 

Brush,  cubic  yards ^ 5,195.0 

Total,  cubic  yards 10,259.7 

Average  cost  per  cubic  yard  of  material  iu  place 1.234 

Averaf^e  cost  per  cubic  yard  of  material  in  place,  exclusive  of  plant  charge 

but  including  general  superintendence  and  office  expenses .86 

Avsrage  cost  per  onbio  yard  of  material  in  place,  exclusive  of  general  sn- 

perintendence,  office,  and  plant  charges .721 

Average  cost  per  cubic  yard  of  materiaf  on  barge .452 

Average  cost  per  cnbic  yard  of  towing  and  putting  in  material .  269 

WBST  NKWTON  BAR. 

In  1887  and  1888  rafts  experienced  much  trouble  in  passing  the  head  of  Island  46. 
The  difficulty  was  caused  by  tbe  existence  of  a  large  sand-bar,  which  encroached  on 
(he  main  channel,  and  by  tbe  draught  of  water  down  Pomme  de  Terre  Slough.  It  was 
thougbt  that  by  checking  this  side  dranght  the  trouble  would  be  lessened,  and  that  by 
degrees  the  bar  would  be  cut  away  and  afford  a  wider  passage.  The  nroject  for  this 
work,  forwarded. August  1,  1888,  proposed  the  raising  and  reparing  of  the  dams  at  the 
head  of  Pomme  de  Terre  Slough  and  of  some  of  those  between  Alma  and  West  New- 
Ion  Bar,  an  allotment  of  $5,000  being  made  for  field  work. 

The  work  was  performed  by  day*s  labor  and  purchase  of  material  in  ope  A  market ; 
steam-launches  Louiee  and  /5(e{2a  and  nine  barges  being  used  for  transportation  of  ma* 
terial. 

Operations  began  July  30,  1888,  and  were  completed  August  24,  when  the  fleet  was 
towed  to  the  Wabasha  boat-yards,  for  repairs,  by  snag-boat  General  Barnard, 

Tbe  first  work  undertaken  was  the  raising  and  repairing  of  Dams  1  and  2  (sheet  15). 
This  work,  which  was  attended  with  some  difficulty  owing  to  shallow  water  and  lack 
of  suitable  moorings,  was  completed  August  15,  the  crest  of  the  dams  having  been 
raised  to  an  elevation  of  6  feet  above  low  water.  By  means  of  this  work  the  strong 
dranght  of  water  down  the  chute  was  completely  checked,  and  a  channel  was  developed 
through  the  bar  which  it  is  thought  will  soon  be  wide  and  deep  enough  for  the 
purposes  of  navigation.  To  re-enforce  the  work  above  mentioned  Dam  6,  closing  a 
small  cnt-off,  was  raised  and  strengthened,  and  the  shore  above,  a  portion  of  which 
was  low  and  marshy,  was  protected  for  a  distance  of  986  feet.  A  small  quantity  of 
rock  was  placed  on  tne  head  of  Island  45  and  on  Dam  3  and  shore  protection  below. 

lAtt  of  worke  canstrueied  and  repaired  and  of  materials  used  during  nea$on  of  1888  at 

West  Newton  Bar, 


I>esig]iati<ni. 

Kock. 

Bmah. 

BbseilS: 

PAmn  1  snd  2,  i^Mim.  i»to ,        . ,     ^               ...... 

Oubieyardi. 
1.838.0 
1,221.1 
04.2 

Oubieyards. 
861 

Shore  pTotection  above  Dam  6,  ftWfeet 

852 

Slioro  proteotion  below  Dam  3,  repairs 

Total 

3,153.3 

1,718 
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Material  was  parohased  in  open  market  at  the  following  prices:  Rook  on  bargee, 
73.8  oente  per  cnbio  yard ;  bmsh  on  barges,  25  oents  per  cabjo  yard ;  poles  on  bargee, 
Si  qents  each. 

FOfAKdAL  nATEMKST  FOR  WORKS  IN   1HB  YICHOTT  OF  WS8T  NXWTOK  BAR    DUR- 

IKO  THE  8BA0ON  OF  1888. 

Amount  expended  in  the  field  during  the  calendar  year  1868  (from  distriba- 

tion  sheets $4,634.13 

Add  value  of  brush  brought  up  from  Fountain  City 97.60 

Cost  of  field-work ; 4,631.63 

Add  quota  of  general  superintendence  and  office  expenses 868. 71 

Add  for  use  and  deterioration  of  plant •    2,344.47 

Total  cost  of  work 7,844.81 

Material  put  in  works : 

Rook,  cubic  yards 3,163.3 

Brush,  cubic  yards I,713»0 

Total,  cubic  yards 4,866.3 

Average  cost  per  yard  of  material  in  place 1.612 

Average  cost  per  cubic  yard  of  matenal  in  place,  exclusiye  of  plant  charge, 

but  including  general  superintendence  and  office  expenses 1. 130 

Average  cost  per  cubic  yard  of  material  in  place,  exmusiye  of  general  su- 
perintendence, office,  and  plant  charges .962 

Average  cost  per  cubic  yard  of  material  on  bargee .661 

Average  cost  per  cubic  yard  of  towing  and  putting  in  material .  381 

The  nature  of  the  work  requiring  a  great  excess  of  rock — ^the  more  expensive  ma- 
terial— largely  increased  the  average  cost  per  cubic  yard  of  material  in  place. 

BUOTAGB  OF  ROCK  ISLAND  RAPIDS. 

During  the  spring  of  1888  16  new  buoys  were  purchased,  to  replace  those  lost, 
water-loeged,  and  worn  out,  and  the  same  number  of  sets  of  bolts  and  chains.  On 
April  7  the  tow-boat  Fury^  assisted  by  steam-launch  Stella  and  drill-boat,  began  le- 
pfacing  the  buoys.  The  work  was  much  delated  by  bad  weather  and  the  high  stage 
of  water  prevailing,  but  was  completed  April  14.  All  the  range  stakes  were  oare- 
fhlly  looked  up,  reset  and  changed  where  necessary,  and  repainted.  The  old  mooring 
chains  were  foimd  by  means  of  the  ranges  at  Nos.  i,  2,  3,  6,  6,  7,  9,  9^,  10,  11.  12, 12^, 

13,  16,  16, 17,  17i,  18,  19,  21,  22,  and  24.    The  chains  could  not  be  found  at  Nos.  4,  8, 

14,  20,  23,  26,  and  26,  and  new  bolts  were  set  in  the  rock  bottom,  excepting  at  Nos.  4 
and  26,  where  anchors  were  used.  Three  new  buoys  were  added  to  the  system,  num- 
bered 13i,  I6i,  and  24^,  the  total  number  now  being  32.  During  the  season  buoys 
were  frequently  carried  away  by  rafts,  but  were  as  often  reset  by  a  rapids  pilot.  On 
November  17  and  18  the  range  stakes  were  again  examined  and  the  buoys  were  taken 
up  and  stored  for  the  winter. 

The  buoys  have  proved  to  be  of  great  value  to  navigation.  The  cost  of  buoyage 
for  the  season  of  1888,  including  proportion  of  plant  cnarges,  superintendence,  afd 
office  expenses,  was  $1,607.10. 

HARBOR  AT  LAXX  CITT,  MINinSSOTA. 

The  top  of  the  breakwater  at  Lake  City  was  considerably  damaged  by  ice  in  the 
spring  of  1888.  Thorough  repairs  were  made  in  August.  Cost  of  repairs,  including 
quota  of  office  expenses,  etc.,  $1,629.66. 

SNAQ-BOAT  OXXERAL  BARNARD. 

A  smaU  allotment  was  made  from  the  appropriation  for  "  Improving  Mississippi 
River  from  St.  Paul  to  Des  Moines  Rapids  "  for  urgent  work.  Operations  are  givea 
under  head  of  Operating  snag-boats  and  dredge-boats  on  Upper  Mississippi  River." 
Amount  expended,  including  quota  of  office  expenses,  $1,443.94. 

RBPAIRS  OF  PLANT. 

During  March  and  April,  1888,  tow-boat  i^ry  and  steam -lannches  Xoif<Mand  SteXU, 
which  had  been  docked  at  Rock  Island  in  the  fall  of  1887,  were  thorouehly  renairea 
and  partially  repainted  at  that  place.    In  Augnst,  September,  and  October,  18o9,  the 
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foUowing  bargM  were  repaired  at  Proscott,  viz :  ^Tm.  3,  4,  5^  6.  9, 37^  38»  €4, 77,  8Q^ 
81,  83,  9i»  and  95 ;  also  qaarter-boat  No,  17  and  eteam-laanch  JSmie.  Al  WaWrtii 
in  Ang^t,  Septemlx^r,  October  and  NoTember,  1888.  the  following  bargea  wcm  thiv- 
OQghly  repaired,  viz :  Nos.  I,  7.  20,  36.  65,  68,  71,  76,  85,  101  and  102 ;  also  bnilding- 
boat  Jfo.  41,  graw-hopper  No,  4i,  and  dnmp-boala  No9,  5  and  6.  Tow-boats  AUri  and 
Patrhe  and  drodge  Phanix  reoeiyed  partial  repaira.  At  La  Crosse,  in  September  and 
October,  1888,  tne  following  barges  wese  thoronghly  repaired,  ris :  No9. 6,  10, 11, 13, 
14,  S3.  S3.  75,  97,  and  100,  and  dnmp-boats  No:  1,  2,  3,  and  4.  Tow-boat  FtMa  vs- 
ttoived  sligbt  repairs  daring  the  season. 

Total  cost  of  repairs,  including  care  of  watchmen  and  quota  of  saparintendeiioa  and 
ottoo  expenses,  $20,650.20. 

8UBVXT8  A2a>  aAUGlS. 

In  Janaary  and  Febmaiy,  1888,  a  party  in  charge  of  Mr.  C.  H.  Benck,  In^poetor. 
made  through  the  ice  jm  accurate  suryey  of  the  riyer  bottom  at  Duck  Creek  and 
Mdline  Chains  of  the  Book  Island  Bapids.  A  ftill  report  of  this  suryey  may  be  found 
in  the  Boport  of  the  Chief  of  Engineers,  1888,  page  1505.  ' 

A  party  in  my  personal  charge  was  employed  daring  May.  1886^  in  establishing 
high-water  marks,  bench-marks,  etc.,  between  6t.  Paol  and  the  mouth  of  Missouri 
Biyer.  A  preliminary  report  on  this  work  may  befound  in  Beport  of  Chief  of  Engl* 
neers,  1888.  page  1479. 

On  April  I6,  1888,  a  party  in  charge  of  Mr.  J.  C.  McElheme,  inspector,  took  the 
field  for  the  purpose  of  making  a  suryey  of  the  riyer  fiom  Fairport  to  Muscatine.  The 
fleld-work  was  completed  April  30  and  the  office  work  May  2M).  Hif^h  water  greatly 
retarded  the  work,  the  banks  during  the  latter  part  of  the  suryey  bemg  under  water. 

In  June  and  July,  1888,  a  survey  in  charge  of  Mr.  W.  A.  Thompson,  superintendent, 
was  made  of  the  greater  pifft  of  the  riyer  between  Bead's  Landing  and  Winona. 
Work  was  much  interfered  with  by  high  water. 

October  9  to  17, 1888,  an  examination  of  the  yicinity  of  the  head  of  Lake  Pepin  w^ 
made,  and  between  October  22  and  30, 1888,  of  a  portion  of  the  riyer  in  yicinity  of 
Winona. 

Maps  and  tracings  of  all  the  aboye-mentioned  suryeys  haye  been  completed. 

Gauges  were  kept  at  Hastings,  Bed  Wing,  Prairie  du  Chien,  and  Winona  during 
the  year.  Gauge  records  were  also  obtained  from  the  Signal  Seryice  and  the  bridge- 
keepers  at  St.  Faul,  Dubuque,  Bock  Island.  Keokuk,  Burlington,  Quincy,  Hannibal, 
and  Louisiana.    These  records  haye  been  plotted. 

Amount  expended  on  suryeys  and  gauges  during  the  year,  including  the  suryeys 
made  in  yicinity  of  Keithsburgh  and  between  Bnrungton  and  Montrose,  in  charge  of 
Mr.  M.  Meigs,  United  States  ciyU  engineer,  $12,068.i». 
Very  respectfully,  your  obedient  seryant, 

C.  W.  DUBHAM, 

M^j.  A.  Mackenzie, 

Corp9 ofSngineortf  U.S.  A. 


RBPOBT  OF  MB.  U.  MBIOS,  UNITED  STATES  CIVIL  SNOINBBm. 

United  States  ENauvEBB  Ofvigb, 

Keokuk,  Iowa,  May  1. 1889. 

Ma/ob  :  I  haye  the  honor  to  submit  the  following;  report  of  work  done  under  my 
superyision,  between  Otter  Island  and  Nauyoo,  during  the  calendar  year  ending  De- 
cember 31.  1888 : 

BHOBE  PBOTECnONS  ON  ISLAND  395. 

September  19,  IQS8,  Mr.  S.  Edwards,  oyerseer,  with  the  steam-launch  JAuia  and 
barges,  began  the  work  of  extending  shore  protection  on  Island  385,  and  extended 
same  360  feet  down-stream.  This  work  was  finished  September  27, 1888.  October 
10, 1888, 72.93  cubic  yards  of  rock  were  used  in  patching  up  damage  caused  by  ice. 

EKPAIRS  OV  DAM  5>62  (VIXEN  CHI7TB). 

The  ice  had  somewhat  loosened  the  crest  of  this  dam,  and  considerable  damage 
had  boen  done  by  persons  digging  holes  to  haul  their  skifb  through.  *  The  dam  was 
Ittveied  up  and  tne  shore  protections  extended  and  repaired  where  necessary.    There 
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weie  added  95  fSMt  of  shore  proteotioiio  to  the  east  aide  and  66  ftet  to  the  weot  nde 
below  the  dam.  Work  was  nniohed  September  29,  and  the  fleet  was  temporarily  laid 
np  in  the  oaniJ. 

KBPATRTWQ  DAXS  X08.  1-60  AND  2-60  (SHOKOKOK). 

Between  October  16  and  27. 1888,  the  Vixem  was  employed  on  this  work.  Dam  No. 
1.  east,  was  Ibond  in  bad  oondition,  the  ioe  having  ii^ared  the  crest  of  the  dam,  and 
the  shore  detection  on  the  Illinois  end  was  in  a  critical  condition.  Thegap  in  the 
west  dam  was  i^parently  nnchansed  from  its  condition  in  the  fall  of  1687.  It  had 
not  widened  beyond  the  original  loO  feet.  The  junction  of  Dam  No.  1  with  thb  Illi- 
nois shore  was  repaired,  and  the  crest  of  the  dam  leveled  np  with  rock  that  had  been 
pnahed  over  the  crest  by  the  ice.  The  cost  per  cubic  yard  of  rock  towed  np  by  the 
Vixen  appears  lai|re ;  but,  of  course,  a  great  deal  of  tms  labor  was  performed  in  re- 
placing rock  that  nad  been  placed  on  the  dam  previously. 

BBPAXBIKO  SBOBB  PSOTBCTIONB  OF  BURLINGTON  ISLAND  AND  ftAUSKWCIN'S    BSND. 

October  29^  1888,  repairs  were  beffun  on  places  were  the  shore  protections  had  did 
in,  owing  to  water  cutting  deep  in  nont  of  it ;  also,  where  damage  had  been  done  by 
ice.    Work  was  finished  November  7,  1888. 

SHOBB  PBOTSCnON  NKAR  HBAD  OF  ISLAND  392. 

From  November  7  to  10, 1888.  work  was  carried  on  for  the  protection  of  a  break  in  the 
bank  near  the  upper  end  of  island  opposite  Fort  Madison.  The  water  was  very  shoal 
and  the  work  was  prosecuted  under  difficulties.  About  60  feet  of  shore  protection 
were  put  in. 

For  th^  above  works  rock  was  bought  at  Nauvoo  in  open  market,  at  62.6  cento  per 
cubic  yard,  on  barges.  Brush  was  bought  in  same  way  at  Montrose,  Iow%  at  27  and 
28  cents. 

November  13, 1888,  the  Vkem  was  laid  up  in  the  canal  for  the  winter. 

SUUement  of  work  dome  and  oo9t,  exchuivo  of  offioe-oxpen$oiand  pUmi  charge. 
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GENERAL  STATXBCSNT  OF  COST,  WITH  PLANT  AND  8UPXBINTBNDKNCB  ADDED. 

Total  expended  as  per  vouchers • t3fd^«33 

Office  expenses  added - 751,83 

Plant  charges --    2,028.38 

Total  expense 6,706.54 

Total  cnbic  yards 3,311.64 

Averaee  cost  per  cubic  yard t^.02 

very  respectfhlly,  yonr  obedient  servant, 

M.  MBIG6, 

United  Statea  CMl  Engineer. 
Mai.  A.  Mackenzie, 
Corpe  of  Enginoere,  U.  8,  A, 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

nock  Uland,  III,  Jnlg  1,  1890. 

Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  on  tha 
various  works  in  my  charge  dunug  the  second  half  of  the  fiscal  year  ending  June  90. 
1889. 
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or.  PAUL  TO  PBB8GOTT.     ^ 

A  project  for  work  between  St.  Faal  and  Preaoottjiinder  an  allotment  of  t6&000, 
/as  submitted  January  20,  and  approred  January  26, 1889.  Tbe  fleet  having  iMen 
put  in  good  condition,  operations  were  oommenoed  April  19,  1889,  at  Frenchman's 
Bac,  just  below  St.  Paul,  and  continued  at  that  locality  until  June  11.  There  were 
constructed,  or  materially  lengthened  and  raised,  SO  wing-dams,  1,300  linear  feet  of 
training-wall  were  built,  and  1,765  linear  feet  of  shore  protection.  Considerable 
work  was  also  done  at  Kaposia,  below  Nininger,  and  at  Bobinson's  Bocks.  The  dams 
and  extensions  constructed  form  a  total  length  of  9,325  feet.'  Amount  of  material  put 
in— rock,  12,969.09  cubic  yards :  brush,  31,380.9  cubic  yards.  This  important  work 
as  also  that  at  head  of  Lake  Pepin,  is  in  local  charge  of  Superintendent  J.  D.  Dushane. 

HXAD  OF  UkKB  PXPIN. 

A  i>roject  for  improvement  at  this  locality,  under  an  allotment  of  $65,000,  was 
submitted  February  18,  and  approyed  Februaiy  28, 1889.  A  plant  has  been  g^t  ready, 
and  considerable  material  purcnased,  but  work  in  the  field  has  not  commenced. 

BXAD^a  LAHDINO  TO  TOUlTrAIIC  CITT. 

A  project  for  work  under  an  allotment  of  |50,000  was  submitted  February  ^t^snd 
spproved  February  11, 1889.  The  work  will  be  done  under  contract  with  A.  J.  Whit- 
ney at  |1.30  per  cubic  yard  for  rock  and  50  cents  for  brush.  It  is  expected  that  the 
contractor  will  begin  operations  early  in  July. 

VICINmr  OF  WINONA  AND  OTHXR  POINTS. 

An  allotment  of  |50,000  was  made  for  operating  an  United  States  plant  in  vicinity 
of  Winona..  The  project  was  submitted  February  18,  and  approved  February  28, 1889. 
Owing  to  considerable  delay  experienced  in  gettmgithe  tow-boat  Alert  ready  for  serv- 
ice, operations  were  not  begun  until  May  28.  They  have  continued  with  good  prog- 
ress to  the  close  of  the  fis<Md  year.  Four  dams  and  about  200  lineal  feet  of  shore 
protection  have  been  constructed. 

VICINITT  OF  CBOOKXD  SLOUGH. 

An  allotment  of  |5,000  was  made  for  raising  the  dam  in  Harper  Slough  and  for  re- 
pairing, strengthening,  and  extending  the  shore  protections  in  Crooked  Slough.  A 
prq}ect  was  submitted  January  S8,  and  approved  February  5, 1889.  Operations  com- 
menced April  1  and  were  discontinued  May  9,  1889.  The  plant  consisted  of  steam- 
launch  L<mi$e,  one  qaarter-boat,  and  eight  barges.  In  addition  to  the  repairs  pro- 
jected, 660  lineal  feet  of  shore  protection  were  constructed.  Material  used :  Bock, 
^,557.2  cubic  yards ;  brush,  695.3  cubic  yards. 

BUOT8  ON  BOCK  ISLAND  RAPIDS. 

The  buoys  were  reset  Maich  24  to  28, 1889.  by  steam-launch  Lwna,  There  are  thirty- 
three  buoys  in  the  system,  twentv-eight  or  which  are  secured  by  bolts  and  chains  to 
the  rock  bottom  and  four  are  held  by  anchors.  All  the  range  stakes  were  carefully 
examined  and  were  reset  and  changed  where  necessary. 

IMPBOVXMBNT  OF  BOCK  ISLAND  BAPID8. 


March 

28,  _ 

worked  night  and  day,  and  was  tended  by  steam-launch  LatUn,  Amount  of  sand 
removed,  about  31,000  cubic  yards.  A  channel  about  300  feet  wide  and  2,000  feet 
long  has  been  excavated  through  the  bar. 

A  steam  drill-boat  with  two  ariUs  was  put  at  work  May  17,  on  the  dangerous  patch 
of  rock  in  mid-river  below  Campbell's  Chain.  The  rock  proved  to  be  very  hard  and 
progress  therefore  slow.  Nearly  seven  hundred  holes,  36  inches  deeiK  were  drilled, 
charged  .with  dynamite,  and  exploded,  resulting  in  the  breaking  up  of  about  460  cu- 
bic yards  of  rock.    The  drill-boat  is  still  at  work  on  the  same  ledge. 

Dam  8,  closing  the  chute  of  Campbell's  Island,  was  commenced  June  7.  Owing  to 
scarcil^  of  barses  and  insufficient  capacity  or  tow-boat,  progress  has  been  slow. 
One  thousand  eight  hundred  »nd  eighty-two  and  eight-tenths  cubic  yardls  of  rock 
have  been  pat  in  the  dam. 
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FAIKPORT  TO  MUBCATimB. 


Aproject  for  work  Jn  this  locality,  under  an  allotment  of  |50,000,  was  submitted 
February  4  and  approved  February  11,  ItSSD.  The  work  is  being  performed  under 
contract  with  A.  J.  Whitney,  at  $1.15  per  cubic  yard  for  rock  and  40  cents  pes  eubio 
yard  for  brush.  Operations  commenced  June  13,  1889.  About  1,500  lineal  fbet  of 
shore  protection  have  been  constructed. 

VICIKITY  OF  KKITH6BURO. 

A  project  for  work  in  this  locality,  under  an  allotment  of  (50,000,  was  submitted 
Febmary  4  and  approved  February  11,  1889.  Contract  for  the  work  was  made  with 
A.  J.  Whitney,  at  91.20  per  cubic  yard  for  rock  and  40  cents  per  cubic  yard  for  bruoh. 
Operations  will  begin  early  in  July,  considerable  material  having  been  already  ool- 
lected  by  the  contractor. 

OPSRATION8  OF  DBXDGK  PHCBKIX,  0DTTIK6  TEMPORARY  CHANNSLS. 

From  May  11  to  June  30  the  Phcenix  was  employed  in  deepening  the  channels  at 
Pontoosac,  Dallas,  and  Wabasha.  Good  results  were  obtained.  This  work  is  done 
under  an  allotment  of  $16,000,  called  for  in  project  submitted  Febmary  18  and  ap- 
proved February  28, 1689. 

REPAIRS  OF  PLANT. 

Considerable  repairs  were  made  to  tow-boat  Alert  and  some  small  repairs  to  dredge 
Pkcmix,  tow-boat  Parke,  and  several  barges. 

SURVEYS. 

March  17  to  20,  1889,  an  examination  was  made  of  the  bar  at  head  of  Campbell's 
Chain ;  June  10  to  15,  an  examination  of  Cabin  and  St.  Louis  Chain  reck  patches  was 
made  and  lines  of  levels  were  run  and  water  gauges  established  from  Hampton  to 
Watertown. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
AeeUtani  Engineer. 

Ubj,  a.  Mackenzie, 

Corpe  of  Bngineere,  U,  8,  A. 


report  of  mr.  m.  mei08,  united  states  dvil  engineer. 

Uniisd  States  Engineer  Office, 

Rook  Island,  Ilh,  July  1,  1889. 

Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  on  the  va- 
rious works  in  my  charge  for  improvement  of  Mississippi  River  between  Minneapolis 
and  Des  Moines  Rapids  for  the  second  half  of  the  fiscal  year  ending  June  30, 1689. 

vicinity  of  fort  MADISON. 

A  project  for  work  in  vicinity  of  Fort  Madison  was  submitted  February  4  'and  ap- 
proved February  11,  1889.  An  allotment  of  $^,000  was  made  for  the  work  and  we 
contract  let  to  Patterson  Bros,  at  $1.20  per  cubic  yard  for  rock  and  40  cents  per  cubic 
yard  for  brush  in  place.  Operations  commenced  April  8,  1889,  on  shore  protection, 
west  bank  of  river  below  Fort  Madison,  opposite  dams  5,  6,  and  7  (sheet  61).  This 
shore  protection  was  completed  June  13  and  is  7,868  feet  in  length.  Dam  6,  closing 
Devil's  Island  Chute,  was  begun  May  27  and  completed  early  in  June.  It  Is  726  feet 
in  length.  Dam  7,  a  wing-dam  from  Smith's  Island,  was  commenced  June  13  and  is 
now  nearlv  completed.  Approximate  amount  of  material  placed  in  work :  Rook, 
17,500  cubic  yards ;  brush,  11,500  cubic  yards. 

VICINITY  OF  P0NT008UC. 

The  project  for  this  work,  comprising  the  emplovment  of  a  Government  plant  under 
an  allotment  of  |50,000,  was  submitted  February  18  and  approved  February  28, 1889. 
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On  April  19, 1889,  dredge  No.  1  wm  put  at  work  remoTing  magt  and  stumps  from  the 
east  SDOxe  of  Dallas  Island,  whioh  it  was  proposed  to  protect.    Oh  April  32  the  shore 

groteotion  on  Dallas  Island  was  oommenoed,  and  completed  Jane  7.  It  is  7,960  ieet 
1  lengthy  and  there  were  nsed  in  its  construction  11.S&  cnhic  yards  rook,  8,028  oabio 
yards  Drushy  5,666  cubic  yards  grayel.  Between  June  8  and  the  end  of  the  month 
considerable  progress  was  made  on  wing«dams  II,  18,  and  13  (sheet  61). 

DREDOINO  TBMPORABT  OHAimXLB. 

From  May  11  to  16, 1889,  dredge  PkmiUx  was  employed  fai  making  a  out  through 
Pontooeae  Bar.  On  May  20  she  beffan  work  on  bar  opposite  head  of  Dallas  Island 
and  continued  at  that  point  until  June  14,  when  she  was  taken  north  by  tow-boat 
Parke,    The  work  at  head  of  Dallas  Island  gaye  satisfactory  results. 

COKSTBUCTION  AND  RBPAIB8  OF  PLAJIT. 

Repairs  were  made  to  most  of  the  barges  of  plant  4  and  also  to  ouarter^boats  45  and 
46  and  drill- boat  34.  Some  of  the  barges  were  in  snch  bad  condition  as  to  reouire  re- 
building. There  have  been  added  to  the  plant,  the  same  being  constructed  by  the 
€k>yemment  at  the  canal,  1  fael  scow,  1  pile-driyer,  1  steam  drill-boat,  1  magaaine 
Bcow,  and  1  powder-boat.  Three  steam-laanches  are  now  under  construction,  1  with 
steel  hull,  at  Jefferson  ville,  Ind.,  and  2  with  wooden  hulls  at  the  caDal.~  These  are 
nearly  ready  for  service. 

Very  respectfdUy,  your  obedient  servant, 

M.  MnoflL 
United  SUUee  Civil  JEngineer. 

Mi^.  A.  Mackxnzib, 

CofjM  of  Engineen,  U.  8,  A» 


letter  of  the  secretary  of  war. 

War  Department, 

Waahinffton  Oity,  FOruary  2, 1888. 

The  Secretary  of  War  has  the  honor  to  transmit  herewith  to  the 
House  of  Bepresentatives,  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  Angust  11, 1888,  a  letter  of  the  31st  ultimo  from 
the  Chief  of  Engineers  submitting  a  copy  of  the  report  of  the  Board  of 
Engineer  Officers  constituted  to  make  an  examination  and  survey  of  the 
present  channel  of  the  Mississippi  Biver  at  the  Bock  Island  Bapids, 
with  the  view  of  determining  the  best  and  most  economical  mode  of 
securing  a  safer  channel  of  greater  width  and  depth,  sufficient  to  meet 
the  necessities  of  the  commerce  and  navigation  of  the  river,  either  by 
the  construction  of  a  canal  around  the  rapids  on  the  Illinois  side  of  the 
river  or  by  widening  and  deepening  the  present  channel. 

It  appears  that  the  Board  is  adverse  to  the  construction  of  a  lateral 
canal  at  this  time,  but  is  of  opinion  that  the  existing  navigable  chan- 
nel of  Bock  Island  Bapids  should  be  improved  to  such  an  extent  as  to 
make  the  passage  over  them  as  reasonably  safe  by  night  or  day  as  the 
natural  conditions  permit. 

The  conclusions  of  the  Board  in  this  matter  are  concurred  in  by  the 
Department. 

Wm.  0.  Endicott, 

Secretary  of  If  an 

The  Speaker  of  the  House  of  Bepresbntatiyes. 
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LETTER  OF  THE  CHIEF  OF  ENGHVEERS. 

Office  of  the  Chief  of  ENaiNEERS, 

United  States  Army, 

I^IR :  I  have  the  honor  to  snbmit  herewith  a  copy  of  the  report  of  the 
Board  of  Engineer  Officers  constituted  by  your  direction,  in  compliance 
with  the  requirements  of  tiie  river  and  harbor  act  of  August  11, 1888,  to 
make  an  examination  and  survey  of  the  present  channel  of  the  Missis- 
sippi Biver  at  the  Bock  Island  lUpids,  with  the  view  of  determining  the 
best  and  most  economical  mode  of  securing  a  safer  channel  of  greater 
width  and  depth,  sufficient  to  meet  the  necessities  of  the  commerce  and 
navigation  of  the  river,  either  by  the  construction  of  a  canal  around  the 
rapids  on  the  Illinois  side  of  the  river  or  by  widening  and  deepening 
the  present  channel. 

After  a  full  and  careful  consideration  of  the  subject  the  Board  is  of  the 
opinion  that  the  most  direct  and  feasible  route,  coming  within  the  in- 
structions, for  a  canal  from  the  head  of  the  rapids  to  the  upper  part  of 
Moline,  is  in  the  river  along  the  Illinois  shore.  The  location  for  such 
a  canal  is  shown  on  the  map  accompanying  the  report,  and  herewith 
also  transmitted.  It  would  be  about  10^  miles  long  and  formed,  as  In 
the  case  of  the  Des  Moines  Ganal,  by  embankment  in  the  river,  with  a 
width  of  from  200  to  500  feet,  and  depth  at  low  water  increasing  from  6 
to  12  feet,  having  two  locks  80  feet  wide  and  325  feet  long.  It  will  be 
observed  that  the  instructions  of  the  Board  do  not  include  a  considera- 
tion of  the  Iowa  side  of  the  river. 

The  length  of  the  rapids,  from  Bapids  City  to  theBock  Island  Bailroad 
Bridge,  is  about  13^  miles,  but  between  Bock  Island  and  the  Illinois  shore 
at  the  harbor  of  Moline  and  pool  of  the  Moline  Water  Power  Company 
the  conditions  are  such  as  to  prohibit  the  extension  of  the  canal  along 
the  water-front  of  Moline,  and  it  becomes  necessary,  therefore,  to  make 
two  independent  canals,  connected  by  a  section  of  the  river,  in  order  to 
continue  navigation  to  the  foot  of  the  rapids. 

The  most  direct  and  feasible  route  for  this  part  of  the  improvement 
would  be  down  the  outside  of  Bock  and  Benham  islands.  It  would  be 
about  3  miles  long  and  have  a  width  of  firom  200  to  300  feet,  with  one 
and  possibly  two  locks,  the  river  channel  connecting  the  two  canals  being 
deepened  to  6  feet  at  low  water.  This  connecting  channel  would  o}>en 
into  the  main  channel  of  the  river  and  permit  either  canal  to  be  used 
independently  of  the  other,  and  afford  easy  entrance  to  the  harbor  of 
Moline. 

The  total  cost  of  the  whole  of  this  improvement  from  the  head  to  the 
foot  of  the  rapids  is  placed  by  the  Board  at  about  $4,000,000. 

But  it  being  thought  practicable,  at  a  moderate  cost,  to  obviate  many 
of  the  difficulties  existing  in  the  navigation  of  the  rapids,  especially  to 
render  them  navigable  at  night,  the  Board  presents  for  this  purpose  a 
plan  recommended  by  the  engineer  officer  in  local  charge  at  this  place, 
in  which  the  desired  improvement  is  to  be  attained  by  guide-piers,  with 
lights  and  day.beacons  attached,  in  sufficient  number  and  so  located  as 
to  serve  as  guides  to  pilots  at  night ;  and  in  addition,  to  excavate  and 
remove  the  rock  at  various  points  so  as  to  widen  and  straighten  the 
channel  at  the  crooked  parts  of  the  rapids,  to  give  longer  straight 
reaches;  also  to  deepen  the  channel  where  necessary;  to  build  dams 
where  required  to  equalize  the  slope,  and  to  remove  by  dredging  the 
present  accumulations  of  sand  and  gravel  which  interfere  with  naviga- 
tion. 
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It  is  estimated  that  the  probable  cost  of  sach  work  would  be  $330,000. 

The  Board,  after  carefal  examination  of  these  two  methods  or  im- 
provement, is  adverse  to  the  oonstraction  of  a  lateral  canal  at  this  time, 
as  it  is  not  regarded  as  indispensable  to  meet  the  present  wants  of 
navigation,  and  is  of  opinion  that  theexisting  navigable  channel  of  Bock 
Island  Bapids  shonld  be  improved  to  snch  an  extent  as  to  make  the 
passage  over  them  as  reasonably  safe  by  night  or  day  as  the  natural 
conditions  permit,  the  depth  to  be  limitcSd  to  4  feet  at  low  water. 

The  above  plan,  which  is  recommended  by  the  Board  to  accomplish 
this^  will  fnmish  the  relief  immediately  called  for  in  the  interests  of 
navigation,  and  wonld  also  form  part  of  any  more  extended  project  for 
widening  and  deepening  the  channel  if  adopted  in  future ;  but  when 
the  improvement  of  the  Mississippi  Biver  now  in  progress  furnishes  a 
depth  of  6  feet  at  low  water  at  all  points  below  Bock  Island  Bapids,  in 
the  opinion  of  the  Board,  the  construction  of  canals,  as  above  described, 
will  provide,  at  less  cost  and  in  a  more  desirable  manner  than  a  further 
improvement  of  the  rapids,  the  additional  2  feet  of  depth  that  may  then 
be  required  for  navigation. 

I  ftilly  concur  in  the  views  and  conclusions  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

Tho£u  Lincoln  Gassy, 
Brig.  Qen.y  Chief  of  Engineers^ 

Hon.  Wm.  0.  Bndioott, 

Secretary  of  War. 


beport  of  a  board  of  enoineers  for  the  fx7rther  improve- 
ment of  navigation  at  the  rook  island  rapids  of  the  mis- 
sissippi river. 

United  States  Engineer  Office, 

Rock  Islandj  lUj  January  16, 1889. 

General  :  The  Board  of  Engineer  Ofiftcers  constituted  by  Special 
Orders,  TSo.  59,  Headquarters  Oorps  of  Engineers,  U.  S.  Army,  Octo- 
ber 29, 1888,  '^to  prepare  and  submit  a  prqiect  for  the  improvement  of 
navigation  at  Bock  Island  Bapids,  Mississippi  Biver,  either  by  widen- 
ing and  deepening  the  present  channel  through  the  rapids  or  by  a  canal 
around  the  rapids  on  the  Illinois  side  of  said  river j"  met  at  Bock  Island, 
111.,  on  November  21  and  22, 1888.  At  this  session  the  maps  and  rec- 
ords of  the  United  States  engineer  office  at  Bock  island  were  examined, 
a  person^  inspection  of  the  rapids  was  made  in  company  with  skill- 
ful pilots  and  navigators,  interviews  were  had  with  a  number  of  parties 
interested  in  the  navigation  of  Mississippi  Biver,  and  a  hearing  was 
given  to  the  representatives  of  the  Business  Men's  Association  of  Moline. 
The  Board  adjourned  on  November  22, 1888,  to  give  time  for  the  com- 
pletion of  the  surveys  of  certain  portions  of  the  rapids,  the  plotting  of 
notes,  and  the  preparation  of  the  estimates  called  for  by  the  act  of  Oon- 
gress.  A  subsequent  meeting  was  held  at  Bock  Island,  111.,  on  January 
16,1889. 

Having  considered  all  the  available  facts  bearing  upon  the  questions 
presented,  the  Board  has  the  honor  to  present  the  following  report : 

The  instructions  of  the  Board  are  found  in  the  act  of  Congress  ap- 
proved August  11, 1888,  as  follows: 

And  inasmnch  as  the  present  channel  of  the  Miwissippi  Biver  at  the  Rock  Island 
Rapids  is  said  to  he  of  insufficient  width  and  depth,  ana  dangerons  to  the  navigation 
of  said  river,  the  Secretary  of  War  is  hereby  aathorized  and  directed  to  cause  an  esc- 
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•miiiaftlmi  and  nnrvey  to  be  made  at  said  rapids,  with  the  view  of  determiiiing  lh« 
bMl  and  moeteoonomioal  modeof  secnring  a  safer  channel  of  greater  width  and  depth, 
■nfflcient  to  meet  the  neceseitiee  of  the  commerce  and  navieation  of  the  river,  either 
by  the  eonttmction  of  a  cauid  aroond  said  rapids  on  the  Illinois  side  of  said  riyer, 
mim  the  head  of  the  rapids  near  Rapids  City,  HI.,  on  the  moet  direct  and  feasible 
route  to  the  main  river,  at  the  foot  of  said  rapids,  or  by  widening  and  deepening  tho 
present  channel  of  the  river  at  said  rapids.  And  the  Secretary  of  War  shall  canee  a 
report  of  said  examination  and  survey  to  be  made  to  Congress  at  its  next  session, 
together  with  plans  and  estimates  of  the  probable  cost  for  the  constmctiou  of  snch 
canal,  or  for  the  widening  and  deepening  of  the  present  navigable  channel  of  the 
river ;  and,  with  such  plans  and  estimates,  shall  submit  his  opinion  as  to  the  best  and 
moet  economical  plan  of  improving  the  river  at  said  rapids  in  the  interest  of  the  com- 
merce and  navigation  of  the  river.  And  for  the  purpose  of  snch  examination  and 
survey,  so  much  of  the  above  appropriation  of  six  hundred  thousand  dollars  as  may 
be  necessary  is  hereby  authorized  to  be  expended,  not  to  exceed  fifteen  thousand 
dollars. 

The  improvement  of  the  Bock  Island  Bapids  was  commenced  by  the 
Oovemment  in  the  year  1867,  under  plans  which,  at  that  time,  appeared 
to  be  snflBcient  for  purposes  of  navigation  and  justified  by  the  interests 
of  commerce  involved  and  the  general  condition  of  Upper  Mississippi 
Biver,  and  the  work  was  virtually  completed  in  1882,  at  a  cost  of 
$1,106,608^.  A  final  repott  on  this  improvement,  including  a  history 
of  the  work,  appears  in  the  Beport  of  the  Ohief  of  Engineers  for  1886, 
p^|es  1427-1465. 

The  natural  condition  of  the  rapids,  and  the  reasons  leading  to  the 
adoption  of  the  plan  of  improving  the  open  channel  by  the  making  of 
cuts  through  the  obstructive  chains,  giving  a  channel  200  feet  wide  with 
depth  of  4  feet  at  low  water,  are  given  in  the  following  extracts  from  a 
report  made  in  1866  by  Capt  (now  Lieut.  Col.)  P.  C.  Hains,  Oorps  of 
Bngineers,  United  States  Army  : 

The  Upper  Rock  Island  Rapids  begin  at  a  point  near  the  lower  end  of  Rock  Island, 
and  extend  14.26  miles  np  the  river  to  a  point  near  the  lower  end  of  the  town  of  Le 
Claire.  The  bed  of  the  river  throughont  this  entire  distance  consists  of  a  hard  sur- 
face of  limestone  rock,  worn  in  many  places  into  deep  fnrrows  by  the  long-oontinned 
action  of  the  water  and  the  material  washed  along  the  bottom.  This  rock  crops  ont 
along  the  shores,  and  is  generally  found  stratified  in  thin  layers.  The  lower  strata 
in  the  bed  of  the  river  appear  to  be  harder,  and  of  different  thickness — from  4  inches 
to  8  feet  and  npward.  There  are  also  a  number  of  large  erratic  bowlders  of  granite  to 
be  met  with,  bnt  these,  as  a  general  thing,  do  not  present  serious  obstructions,  bnt  in 
some  oases,  as  at  Campbell's  Chain,  they  rather  serve  as  guide-marks  for  pilots,  who 
would  protest  against  their  removal  on  that  account,  unless  replaced  by  other  equally 
permanent  marks. 

The  onW  difficulty  in  the  way  of  navigating  the  rapids  consists  in  passing  over  the 
chains,  of  which  there  are  seven,  viz :  The  Upper  or  Smith's  Chain,  Sycamore,  St. 
Lonis,  Campbell's,  Duck  Creek,  Moline,  and  Lower  chains.  At  theseplaces  the  rooky 
bed  of  the  river  projects  out  from  each  shore  like  a  bar,  the  projecting  points  some- 
times overlapping  each  other,  leaving  only  a  narrow,  tortuous  channel  between  them, 
and  in  some  instances  extending  like  a  dam  or  rocky  bar  entirely  across  the  river.  Be- 
tween the  chains,  throughout  almost  the  entire  distance,  is  a  wide  and  navigable 
channel,  with  plenty  of  water  for  boats  that  navigate  the  Upper  Mississippi,  and  at 
such  places  the  velocity  of  the  current  is  much  less  than  on  the  chains. 

Between  the  head  and  foot  of  the  rapids,  a  distance  of  a  little  more  than  14  miles, 
nearly  11  miles  are  good  navigation  in  the  lowest  stages,  the  obstructed  portion  oot- 
ering  a  distance  of  only  a  little  more  than  3  miles. 

The  average  length  of  the  boating  season  is  about  260  days.  During  the  winter,  as 
a  matter  of  course,  navigation  is  closed  by  the  ice. 

When  the  river  is  open  to  navigation  about  one-third  of  the  whole  time  is  rendered 
dangerous  by  the  shoalness  of  the  water  on  the  rapids,  and  sometimes  impassable  for 
boats  drawing  more  than  2  feet.  In  the  year  1864  the  water  was  lower  than  had 
been  known  before  in  many  years,  attaining  its  lowest  point  September  2. 

•  •  •  •  •  »  •   ■> 

The  average  width  of  the  river  on  the  rapids  is  about  one-half  mile.  At  Le  Claire 
It  is  only  1,500  feet  in  one  place,  but  widens  out  above  and  below.    Below  the  rap- 
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ids  the  riVer  is  wider  than  on  tbem^  as  may  be  seen  from  the  map.  A  line  of  lerels, 
from  the  head  to  the  foot  of  the  rapids,  shows  a  fall  of  21.46  feet  in  a  distance  of  about 
14  milasy  or  an  average  &11  of  1.53  feet  per  mile  in  low  water. 

The  greatest  fall  is  on  Moline  and  Sy<*4imore  chains. 

The  area  of  a  cross-section  at  the  head  of  the  rapids,  where  the  riyer  is  only  1,660 
foot  wide,  is  30,^220  square  feet ;  at  a  point  near  Sycamore  Chain,  12,408  tquaie  fbet ; 
at  Moline  Chain,  6,8$&  square  feet. 

•  ••••#• 

Although  there  is  no  evidence  of  any  specific  plan  having  been  proposed  for  the  im- 
provement of  these  rapids,  except  that  of  improving  the  natural  channel  itself  by  ex- 
cavation, so  as  to  give  4  feet  depth  in  low  water  and  a  passage  way  200  feet  in  width, 
several  plans  have  been  proposed  in  a  general  way  for  overcoming  the  difficulties. 

•  •••••• 

As  I  have  already  remarked,  I  think  that  the  time  has  not  yet  come  when  a  oanal 
is  necessary  in  order  to  overcome  the  difficulties  of  navigation  on  the  rapids,  nor  is  it 
difficult  to  see  that  even  a  canal  improvement  would  fail  to  confer  all  the  benefit  on 
eommerce  that  a  i^erfect  improvement  of  the  river  itself  would. 

I  have  conversed  with  a  n amber  of  persons  interested  in  the  navigation  of  the  Up- 
per Mississippi,  and  they  all  admit  that  4  feet  of  water  on  the  rapids  is  all  that  is  re- 
quired; in  fact,  in  low  stages,  boats  can  not  carry  more  than  from  3  to  4  feet  above 
and  below,  ana  hence  more  than  4  feet  on  the  rapids  is  unnecessary.  As  this  depth 
ean  be  had  more  economically  and  quickly  by  the  plan  of  improving  the  channel  than 
in  any  other  way.  and  moreover,  as  it  gives  all  the  facilities  that  the  present  com- 
merce demands,  I  am  of  the  ojtinion  that  this  is  the  plan  that  should  be  adopted. 

If,  however,  at  any  future  time  the  navigation  of  the  river  should  be  improved  so 
as  to  nroduce  more  than  4  feet  above  and  below  the  rapids  in  low  water,  and  conse- 
quently to  reqaire  more  than  4  feet  on  the  rapids,  I  would  recommend  the  adoption 
of  some  other  plan,  as  the  amonut  of  excavation  in  that  case  (supposing  the  river  was 
improved  so  as  to  secure  6  feet)  would  probably  be  so  great  as  to  render  its  cost  far 
more  than  the  construction  of  a  canal. 

But  let  me  add  that,  whatever  may  be  the  ultimate  demands  of  commerce  or  the 
ultimate  plan  that  may  be  adopted  to  satisfy  those  demands,  this  improvement  will 
in  no  wise  be  tlirown  away.  It  will  always  be  useful  and  should,  in  my  opinion,  be 
made,  even  though  a  canal  were  to  be  bnilt  to-morrow. 

There  are  many  boats  navigating  the  Upper  Mississippi  that  never  require  more 
than  4  feet,  and  for  such  this  improvement  will  at  all  times  be  ample ;  besides  it  is 
probable  that  when  more  than  4  feet  has  been  obtained  in  low  wator  on  the  bars 
above  and  below  the  rapids  the  commerce  of  this  river  will  be  beyond  the  capacity 
of  any  one  canal  to  accommodate. 

There  are  many  advantages  connected  with  the  channel  improvement  that  do  not 
exist  in  connection  with  other  plans,  and  these  must  all  have  weight  in  deciding  this 
question. 

It  will  be  free.  It  will  not  require  an  annual  appropriation  from  the  General  Gov- 
ernment to  keep  it  in  repair,  and  when  completed  will  be  permanent. 

It  will  not  interfere  with  a  canal  improvement  in  case  that  it  should  at  some  fut- 
ure time  become  advisable  or  necessary ;  and,  moreover,  the  benefite  arising  from  this 
Elan  will  be  felt  as  the  work  progresses.  Every  patoh  of  rook  removed  is  that  much 
enefit  to  navigation,  whereas  a  canal  improvement  can  be  of  no  benefit  until  com- 
pleted. 

The  latter,  however,  has  one  advantage,  viz,  in  affording  safe  navigation  in  the 
darkest  and  stormiest  nights. 

The  principal  objection  urged  against  the  application  of  the  channel  improvement 
at  these  rapids  is  without  substantial  foundation. 

It  is  feared  that  by  deepening  the  channel  to  4  feet  in  low  water  and  widening  it 
to  200  feet  will  increase  the  capacity  of  the  water-way  to  such  an  extent  as  to  draw 
off  ftom  the  pools  above  such  an  amount  of  water  as  to  develop  new  dangers  where 
these  heretofore  did  not  exist.  But  by  a  careful  examination  one  can  scarcely  fail  to 
Uiat  this  objection  is  groundless. 


Believing  that  the  plan  of  improving  the  natural  channel  of  the  river  is  the  one 
that  should,  at  the  present  time,  be  carried  out  at  these  rapids,  and  also  that  the 
practicability  of  getting  4  feet  water  in  the  lowest  stages  for  a  channel  200  feet  in 
width  is  beyond  question,  I  desired  to  have  my  views  strengthened  if  they  were  cor- 
rect, or  their  fallacy  demonstrated  if  not ;  for  this  purpose  I  requested  that  a  board  be 
convened  consisting  of  civil  engineers  in  the  €k>vernment  service  fbr  the  purpose  of 
considering  some  of  the  proposed  plans  of  improvement. 
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The  report  of  the  Board  referred  to  iB  as  follows : 

The  Board  met  in  pureaanoe  to  the  above  order,  and  haying  carefolly  inTeatlgated 
the  advantages  and  disadvantages  of  the  various  plans  proposed  for  the  impToyement 
of  the  Rook  Island  Rapids,  recommend  the  following : 

(1)  That  the  present  steam-boat  channel  be  enlarged,  by  excavation,  to  a  minimnm 
width  of  200  feet  aod  a  navigable  depth  of  4  feet,  at  the  time  of  low  water,  which  is 
somewhat  greater  than  the  ruling  depth  in  the  river  north  and  south  of  the  rapids 
during  that  season. 

This  recommendation  is  made  in  view  of  the  economical  execution  of  the  work  and 
the  present  demands  of  commerce. 

Should  the  ultimate  interests  of  commerce  demand  a  greater  depth  than  4  feet,  as 
it  would  in  case  a  greater  depth  could  be  obtained  above  and  below  these  rapids,- the 
plan  of  an  independent  canad  and  locks  without  dams  would  then  best  promote  that 
interest,  the  practicable  result  of  such  a  plan  being  beyond  question. 

(2)  That  the  excavated  material  be  so  deposited  in  the  river-bed  as  to  check  cross- 
currents and  confine  the  volume  of  water  as  far  as  practicable  to  the  new  channel. 

(3)  That  coffer-dams  be  used  in  carrying  on  the  work,  more  particularly,  however, 
at  Moliue  and  CampbelPs  chains. 

From  the  best  information  we  can  obtain  they  can  be  put  in  by  the  1st  of  Septem- 
ber, the  period  of  low  water  beginning  about  this  time,  leaving  at  least  three  and  a 
half  mouths  for  taking  out  the  material ;  but,  as  the  work  is  to  be  done  by  contract, 
the  mode  of  operations  may  be  left,  to  a  great  extent,  to  the  contractor. 

(4)  That  the  work  should  not  be  entered  upon  until  an  appropriation  be  made 
which  will  cover  its  estimated  cost,  experience  naving  shown  that  small  oonsecutive 
appropriations  in  such  cases  augment  the  ultimate  expense  beyond  all  reasonable 
calcnlation  and  are  virtually  thrown  away  in  mere  preparation. 

(5)  That  the  improvement  which  has  been  proposed  by  means  of  locks  and  dams 
across  the  river  is  inadmissible.  It  would  erect  an  obstruction  x^^rmanent  through- 
out the  year,  whereas  at  high  and  ordinary  stages  no  hindrance  to  navigation  now 
exists. 

It  appears  that,  in  navigating  the  rapids  before  improvement,  boats 
were  obliged,  except  at  times  of  high  water,  to  follow  a  narrow  and 
crooked  channel,  dangeroas  at  all  times^  impossible  daring  times  of 
wind,  and  only  available  daring  low  water  for  the  lightest  draught  boats 
and  barges ;  rafts  were  taken  over  in  small  pieces ;  accidents  were  fre* 
qaent ;  and,  in  general,  the  delays,  risks,  and  expense  of  passing  the 
rapids  were  so  great  that  such  passage  was  only  made  practicalHe  by 
the  flourishing  condition  of  river  commerce  and  the  profitable  freight 
rates. 

The  original  improvement  of  the  Bock  Island  Bapids,  which  was 
made  when  obstructions  in  the  Upper  Mississippi  Biver  were  numerous, 
brought  the  channel  over  the  rapids  to  a  condition  comparing  favora- 
bly with  other  portions  of  the  river.  Gonsidering  the  results  sought, 
the  work  carried  out  was  a  success,  fUrnishing  for  steam-boats  a  prac- 
ticable and  comparatively  safe  daylight  channel,  with  a  low- water  depth 
as  great  as  at  many  portions  of  the  river  above  and  below,  and  per- 
mitting rafts  to  be  taken  over  at  the  lowest  stages  in  two  pieces,  in- 
stead of  eight  or  ten,  as  formerly.  But  the  radical  improvement  of  the 
low- water  channel  of  the  Upper  Mississippi  Biver,  inaugurated  in  1878, 
has  already  removed  many  of  the  old-time  obstructions,  bringing  those 
at  the  rapids  into  greater  prominence,  and  exx>erience  nas  shown  that 
there  still  exist  several  causes  of  difficulty,  danger,  and  delay  in  con- 
nection with  the  passage  of  the  rapids,  which,  in  the  present  day  of 
light  freights  and  low  rates,  materially  affect  the  interests  of  river 
transportation.  The  remaining  obstructions  may  be  classified  as  fol- 
lows: 

(1)  Patches  of  rock  in  the  channel,  some  of  which  were  discovered 
after  the  completion  of  the  improvement  and  others  of  which  were  not 
fully  removed. 

(2)  Excavation  not  down  to  grade,  as  at  Duck  Creek  Ohain,  where 
the  depth  is  now  found  to  be  some  inches  less  than  4  feet  at  low  water. 
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(3)  Oross-carrentfif  cansed  by  secondary  chamielfl,  which  give  con- 
siaerable  trouble  at  low  stages. 

(4)  Excess  of  current  for  short  reaches,  as  at  Lower,  Moline,  Syca* 
more,  and  Upper  Ohains. 

(5)  Sand-lMaffS  whicbk  owing  to  lack  of  current',  have  accumulated  at 
the  head  and  foot  of  Oampbell's  Chain  and  above  the  head  of  Winne- 
bago Island. 

(6)  InsufBcient  width  at  bends  in  the  channel.  While  the  width  of 
200  feet  is  not  so  objectionable  in  straight  reaches,  it  is  found  to  be  in- 
sofflcient  for  easy  navigation  in  the  crooked  portions  of  the  channel. 

(7)  Insufficient  depth.  The  grade  of  excavation  through  the  chains 
was  originally  fixed  at  4  feet  l^low  extreme  low  water,  which  gives  a 
depth  somewhat  greater  than  the  ruling  depths  above  and  below  the 
rapids,  and  permits  all  boats  which  can  successfully  navigate  other  parts 
of  the  river  to  cross  the  rapids.  But  large  boats,  ascending  the  rapids 
at  low  staged,  draw  down  with  their  wheels  the  water  in  the  cuts,  and 
so  materially  reduce  the  depth  of  water  under  their  hulls  as  to  interfere 
with  headway  and  management. 

(8)  Unfavorable  winds.  The  rapids,  except  at  high  or  medium  stages, 
are  navigated  with  difficulty  during  unfavorable  winds ;  but  this  same 
trouble  is  experienced  in  the  passage  of  all  bridges  over  the  Upper  Mis- 
sissipi,  in  the  DeA  Moines  Rapids  Oanal,  and,  at  times,  even  in  the  sandy 
portions  of  the  open  river. 

(9)  Delays  at  night  With  a  stage  of  less  than  8  feet  above  low 
water,  packets  drawing  4  feet  and  over  can  not,  as  a  rule,  cross  the 
rapids  at  night,  and,  at  a  stage  of  less  than  6  feet,  the  same  is  true  with 
regard  to  boats  drawing  3  feet.  Delays  from  this  source,  at  least  for 
packets,  are  more  vexatious  and  expensive  than  from  all  others  com- 
bined. Owing  to  the  crookedness  of  the  channel  and  the  swift  current 
on  the  chains,  it  has  not  been  found  practicable,  in  the  present  condi- 
tion of  the  rapids,  to  provide  such  a  system  of  lights  as  will  permit  the 
safe  management  of  boats  at  night. 

From  the  facts  presented  it  appears  that,  while  *^  the  present  chan- 
nel of  the  Mississippi  Biver  at  the  Kock  Island  Bapids"  is  a  practica- 
ble one  under  &vorable  conditions  of  light  and  wind,  it  is  not  entirely 
safe  during  the  greater  portion  of  the  year  and  can  not  be  used  at  night, 
excepting  at  high  stages  of  the  river.  The  channel  is  ^<  of  insufficient 
width  and  depth"  at  certain  places,  and,  under  certain  conditions, 
<' dangerous  to  the  navigation  of  the  river." 

In  accordance  with  instructions  the  Board  has  considered  and  pre- 
pared estimates  for  two  methods  of  further  improvement,  *^  a  canal 
around  said  rapids  on  the  Illinois  side  of  said  river,"  and  ^^  widening 
and  deepening  the  present  channel  of  the  river  at  said  rapids."  The 
question  of  a  canal  on  the  Iowa  side  of  Mississippi  Biver,  not  coming 
within  the  instructions  of  the  Board,  has  not  been  considered. 

LATERAL  OANAL  AROUND  THE  ROOK    ISLAND    RAPIDS  ON  THE  ILLI- 
NOIS SIDE  OF  MISSISSIPPI  RIVER. 

The  head  of  the  Bock  Island  Bapids  on  the  Illinois  side  of  the  river 
is  at  Bapids  City,  and  the  foot  of  the  rapids  is  a  short  distance  above 
the  Bock  Island  railroad  bridge,  the  total  length  by  Illinois  shore  being 
about  13.5  miles.  About  11  miles  below  Bapids  City,  opposite  the  head 
of  the  island  of  Bock  Island,  is  the  city  of  Moline.  Between  the  island 
and  the  Illinois  shore  is  what  is  termed  the  harbor  of  Moline  and  the 
pool  of  the  Moline  water-power.    The  conditions  are  such  as  to  prohibit 
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the  carrying  of  a  canal  along  the  water^'front  of  Moline,  or  through  the 
cities  of  Moline  and  Bock  Island,  to  the  main  river  below  the  rapids. 
Two  independent  canals,  connected  by  an  improved  section  of  the  river 
in  front  of  Moline,  are  therefore  necessary. 

(1)  ^^  The  most  direct  and  feasible  route  "  for  ^canalfh)m  Rapids  City 
to  the  upper  portion  of  Moline  is  in  the  bed  of  Mississippi  River, 
along  the  Illinois  shore.  General  plan  and  estimates  for  sach  a  canal 
have  been  prepared.  The  location  is  shown  on  the  accompanying  trac- 
ing. The  proposed  canal  is  10.39  miles  in  length  and  formed,  as  in  the 
case  of  Dea  Moines  Rapids  Ganal,  by  the  construction  of  an  earthen  em- 
bankment, well  protected  by  riprapping  and  paving,  in  the  river,  giving 
a  width  to  the  canal  throughout  the  greater  portion  of  its  length  of 
from  200  to  500  feet,  and  a  depth  at  low  water  increasing  from  6  feet  at 
the  head  to  about  12  feet  at  the  foot.  Two  locks  are  provided :  one  at 
the  head  with  lift  varying  from  zero  at  low  stages  to  9.6  feet  at  extreme 
high  water,  and  one  at  the  foot  with  lift  of  about  12.1  feet  at  low  water 
and  zero  at  stages  greater  than  12.1  feet  above  low  water.  These  locks 
are  80  feet  in  width,  with  available  length  of  325  feet.  The  water-sur- 
face of  such  a  canal  could  be  kept  at  or  near  that  of  low  water  at  Rapids 
Gity,  and  but  a  very  small  amount  of  embankment  would  be  required 
on  the  shore  side  at  the  lower  end.  The  river  embankment,  which 
would  rise  2  feet  above  extreme  high  water,  would  serve  to  protect  a 
large  portion  of  the  Illinois  shore  adjacent  to  the  canal  from  overflows, 
to  which  it  is  now  subjected,  and  would  also  assist  materially  in  the  im- 
provement of  an  open-river  navigation  by  straightening  and  regulating 
the  channel  and  currents.  The  width  and  depth  of  such  a  canal  are 
sufficiently  great  to  permit  the  comparatively  rapid  movement  of  boats. 
The  estimated  cost  of  the  proposed  canal,  (2,267,507.55,  is  based  on 
prices  for  rock  and  earth-work  and  masonry,  which  are  thought  to  be 
ample,  provided  the  work  were  carried  on  under  liberal  appropriations. 

The  plans  and  estimates  for  a  surface  canal  from  Rapids  Gity  to  Mo- 
line, as  prepared  under  the  direction  and  at  the  expense  of  the  Business 
Men's  Association  of  Moline,  have  been  considered  by  the  Board.  Such 
a  canal  requires,  as  compared  with  the  canal  in  the  bed  of  the  river, 
more  masonry,  one  more  lock,  and  more  lockage^  gives  less  width  and 
depth,  and  less  convenient  approaches;  and  is  complicated  with  a 
fi^er  from  Rock  River  12  miles  in  length.  The  only  advantage 
claimed  for  such  a  canal  is,  that  its  estimated  cost,  (2,280,400,  is  less 
than  that  of  a  canal  in  the  bed  of  the  river ;  but,  as  is  shown  by  fig- 
ures given,  this  claim  is  an  error.  But,  regardless  of  cost,  it  appears 
to  the  Board  that  a  canal  in  the  bed  of  the  river,  as  recommended,  is 
the  only  one  that  would  fully  serve  the  interests  of  navigation. 

(2)  '^  The  most  direct  and  feasible  route  "  from  the  Moline  Pool  to  the 
main  river  below  the  rapids  is  down  the  outside  of  Rock  and  Benham's 
islands.  This  canal  would  be  about  2.9  miles  in  length,  and  through 
the  greater  portion  of  its  length  from  200  to  300  feet  in  width,  with  depth 
varying  at  low  water  from  6  feet  at  the  head  to  about  10  feet  at  the 
foot.  The  total  fall  in  this  distance  is  about  5.9  feet  at  high  water 
and  7.7  feet  at  low  water,  and  but  one  lock  will  be  necessary  if  the  high- 
water  level  at  the  head  of  Moline  Ghain  can  be  carried  down  to  the  foot 
of  the  canal  without  detriment  to  the  island  of  Rock  Island.  Other- 
wise two  locks  must  be  provided,  but  only  one  would  be  necessarily  in 
use  at  any  stage.  The  estimated  cost  of  this  canal  with  one  lock  is 
(1,111,934.12^  and  with  two  locks  (1,298,321.42.  The  location  for 
upper  portion  of  canal  and  lock  on  the  outside  of  Benham's  Island  pos* 
Besses  many  advantages,  and,  by  reducing  the  section  of  the  riveiTi 
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would  nndoiibtedly  improve  the  chaDnel  on  Moline  Ghain  at  low  stages; 
bat  possibly  farther  surveys  and  observations  may  show  that  tbe  re- 
doetioa  of  section  would  be  objectionable  at  high  water,  and,  if  each  a 
Gondasioa  be  reached,  it  would  be  advisable  to  locate  the  upper  part 
of  canal  between  Bock  and  Benham's  islands.  Such  a  change  in  loca^ 
tion  will  somewhat  increase  amount  of  the  rock  excavation  and  the  cost 
of  the  canal,  if  it  be  found  necessary  to  continue  up  ou  the  Moline  side 
of  the  dike  above  Benham's  Island.  It  is  also  possible  that  after  fur- 
ther surveys  it  may  appear  desirable  to  locate  the  lock  at  the  foot  of 
this  canal  a  little  further  up  the  river. 

When  the  commerce  of  the  Upper  Mississippi  may  demand  and  jus- 
tify the  construction  of  canal  navigation  around  the  Eock  Island 
Bapids,  the  necessity  of  this  lower  canal  will  be  first  felt,  and  its  con- 
struction may  be  undertaken  some  time  in  advance  of  the  upper  canaL 
Were  this  not  the  case,  it  would  be  admissible  to  consider  a  plan  for 
materially  reducing  the  rock-cutting  in  the  lower  canal  by  a  permanent 
raising  of  its  water-surface  through  sufficient  pipe  connection  with  the 
apper  canal.  This  plan  would  necessitate  at  all  stages  of  less  than  about 
6  i^t  the  locking-up  into  the  canal  from  the  river  at  both  ends. 

In  the  pamphlet  published  by  the  Moline  Business  Men's  Associa- 
tion a  route  for  a  canal  below  Moline  is  generally  described,  but  no 
detailed  plans  for  such  work  are  presented.  The  route  is  down  through 
the  pool  of  the  Moline  water-power,  behind  the  island  of  Bock  Island. 
The  approximate  cost  given  is  $724,475.50,  which  amount  must  be  in- 
creased by  several  hundred  thousand  dollars  for  the  rock  excavation 
necessary  for  giving  a  navigable  channel  from  the  head  of  the  island  of 
Bock  Island  to  a  point  below  the  Moline  Bridge.  This  route,  through 
the  water-power  pool  and  through  three  draw-bridges,  with  an  outlet 
in  the  eddy  water  at  the  foot  of  the  island  of  Bock  Island,  is  a  very  ob- 
jectionable one. 

(3)  A  channel,  with  depth  of  6  feet  at  low  water  from  the  lower  lock 
of  the  upper  canal  to  the  head  of  the  Benham's  Island  Dike,  is  neces- 
sary for  connecting  the  two  canals.  To  excavate  such  channel  will  re- 
quire the  removal  of  59,142  cubic  yards  of  rock,  at  a  probable  cost  of 
#325,281.  This  connecting  channel  also  opens  Into  the  main  channel  of 
the  river  at  the  head  of  Moline  Ghain,  thus  permitting  either  caufiJ  to 
be  used  independently  of  the  other  and  affording  easy  entrance  to  the 
harbor  of  Moline. 

WIDENING  AND  DEEPEIflNa  THE  PBESENT  NAVIGABLE  CHANNEL  OF 

THE  BIVEB. 

The  length  of  the  Bock  Island  Bapids  on  the  line  of  the  low- water 
channel  from  the  buoy  above  Upper  Ghain  to  the  Bock  Island  Bailroad 
Bridge  is  14.7  miles.  The  total  fall  in  this  distance,  at  a  2-foot  stage, 
is  19.9  feet.  At  other  stages  the  fall  varies  slightly.  The  fall  is  not 
uniform,  being  concentrated  at  some  of  the  chains,  the  slopes  and  cur- 
rents on  other  chains  and  in  the  pools  being  comparatively  small.  The 
greatest  fall  is  at  Upper,  Sycamore,  Moline,  and  Lower  chains.  In  the 
pool  at  Hampton  and  in  Campbell's  Ghain  the  current  is  not  sufficiently 
swift  to  prevent  an  obstructive  accumulation  of  sand. 

From  the  head  of  the  rapids  to  Moline  Ghain,  which  chain  marks  a 
radical  change  in  the  general  slope  of  the  rapids  a  distance  of  11.4 
miles,  the  fall  is  12.1  feet,  the  steepest  slope  being  at  Sycamore  Ghain. 

From  the  head  of  Moline  Ghain  to  the  Bock  Island  Bridge,  a  distance 
ot  3.44  miles,  the  fall  is  7.78  feet,  the  Ml  in  a  portion  of  the  distance 
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exceeding  4.66  feet  to  the  mile,  producing  a  current,  at  times,  idiich  it 
is  difScult  for  boats  with  little  power  or  with  tows  to  stem. 

If  the  fall  from  the  head  to  the  foot  of  the  rapids  were  distributed 
uniformly,  we  would  have  a  slope  of  about  1.5  feet  to  the  mile,  but  the 
great  cost  of  accomplishing  this  result  and  some  uncertainty  as  to  re- 
sults render  such  plan  impracticable. 

If  the  fall  from  the  head  of  the  rapids  to  Mdine  Chain  were  distrib- 
uted uniformly,  we  would  have  a  slope  of  about  1  foot  to  the  mile.  To 
accomplish  this  would  require  some  rock-cutting  to  give  a  depth  of  6 
feet  and  a  large  amount  of  work  for  equalizing  sections  and  raising 
water  surface,  etc.;  so  much  work  in  fact  that  even  this  plan,  while  re- 
sults could  be  assured,  does  not  appear  perfectly  practicable.  But,  in 
this  stretch,  the  formation  of  a  channel  by  widening  and  deepening  the 
cuts  through  the  chains  and  a  limited  amount  of  work  for  equalizing 
sections  would  be  attended  with  no  engineering  difficulties,  and  a  proper 
execution  of  the  work  would  result  not  only  in  a  deeper  and  more  direct 
channel,  but  also  in  a  reduction  of  the  slope  and  current  where  desir- 
able; but  the  cost  of  the  rock  excavation  and  other  work  required  would 
be,  as  shown  hereafter,  very  large. 

In  connection  with  the  question  of  the  practicability  of  a  ftirther  im- 
provement of  the  channel  from  the  head  of  the  rapids  to  Moline  Ohain, 
it  may  be  stated  that  the  fall  in  the  improved  channel  fh>m  Montrose, 
Iowa,  to  the  Guard  Lock  of  Des  Moines  Bapids  Oanal,  over  the  upper 
portion  of  Des  Moines  Bapids,  a  distance  of  3.2  miles,  is  about  4  feet 
on  a  portion  of  the  distance  the  slope  being  over  2  feet  to  the  mile  ana 
giving  a  velocity  of  about  2.8  miles  per  hour.  Boats  and  rafts  can  navi- 
gate this  stretch  of  river  with  comparative  ease  both  day  and  night, 
the  channel  being  well  marked  and  lighted  and  the  current  no  serious 
obstruction. 

The  section  fh>m  the  head  of  Moline  Chain  to  the  Bock  Island  Bridge 
is  susceptible  of  some  improvement  by  building  up  the  water-surjbce  be- 
tween Moline  and  Lower  chains  and  reducing  tbe  steepest  slopes ;  but 
considering  the  amount  of  improvement  to  be  secured  thereby,  the  work 
does  not  seem  justifiable,  and  to  secure  a  depth  of  6  feet  would  neces- 
sitate much  rock  excavation  at  Moline  and  Lower  chains  and  such  ad- 
ditional work  at  the  head  of  Moline  Chain  as  would  prevent  the  low- 
ering of  the  pool  above. 

From  such  gauging  observations  as  have  been  taken  at  low  stages  it 
is  estimated  t£at  the  low-water  discharge  on  the  rapids  is  about  19,000 
cubic  feet  per  second*  Measurements  taken  at  St  Louis  Chain  in  1880, 
at  a  stage  1.35  feet  below  high  water,  gave  a  discharge  of  211,240  cubic 
feet  per  second;  and  observations  just  below  the  rapids,  at  a  stage  of 
18.4  above  low  water,  within  a  few  tenths  of  a  foot  of  extreme  high 
water,  gave  a  discharge  of  251,348  cubic  feet  per  second. 

In  the  Beport  of  the  Chief  of  Engineers  for  1880,  pages  1537-1639,  is 
found  a  special  report  upon  the  subject  of  widening  and  deepening  the 
channel  of  the  Bock  Island  Bapids,  submitted  under  date  of  March  15, 
1880,  in  response  to  a  resolution  of  the  House  of  Bepresentatives.  In 
this  report  are  given  the  following  estimates^  prepared  under  the  di- 
rection of  Mbj.  F.  U.  Farquhar,  Corps  of  Engineers,  by  E.  F.  Hoffman, 
the  assistant  engineer  under  whose  immediate  supervision  the  improve- 
ment of  tbe  rapids  was  carried  out.  These  estimates,  so  far  as  the  chains 
are  concerned,  were  based  on  very  detafled  surveys,  but  tiie  maps  from 
which  the  cost  of  necessary  work  in  the  pools  was  calculated  are  not  so 
tx)mplete,  and  it  may  be  i)ossible  that  in  carrying  out  the  proposed 
widening  and  deepening  the  necessity  would  be  developed  for  more 
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work  in  the  pools  than  m  covered  by  the  estimates :  bat  the  estimates 
fi^ven  are  as  close  approximations  as  can  be  made  by  this  Board  with 
the  information  which  it  is  practicable  to  secore  at  this  time  of  the  year 
and  in  the  limited  time  permitted  by  the  necessity  of  reporting  to  Con- 
gress at  present  session.  These  estimates  were  based  on  a  cost  for  re- 
moval of  rock  of  $6  per  cnbic  yard,  and  the  plans  contemplate  such 
widening  and  straightening  of  channel  as  wUl  give  easy  changes  of  di- 
rection and  comparatively lon^^  straight  reaches,  permitting  the  estab- 
lishment of  lights  and  the  navigation  of  the  rapids  at  night.  The  ad- 
ditional work  of  establishing  piers,  and  any  dams  considered  necessary 
for  redocing  velocity  of  current  at  swift  places  by  regulating  the  slope 
and  section,  would  very  materially  increase  the  estimates  given  below. 

To  inoieaae  the  width  of  channel  to  400  feet,  giving  »  depth  of  4^  feet  below  low 
wnter,  which  will  i  nsnre  »  grade  as  low  as  that  of  the  present  cnt,  will  require  the- 
removal  of  209,811  onbio  yards  of  rock,  and  will  cost  approximately  $1,258,866. 

Boats  drawing  5  feet  can  pass  through  the  Des  Moines  Rapids  Canal  during  ex- 
treme low  water. 

If  it  is  deemed  advisable  to  give  the  same  available  depth  and  a  perfectly  safe 
channel  over  the  Bock  Island  Rapids,  the  outs  should  be  made  400  feet  wide  and  ex- 
cavated to  a  depth  of  at  least  6  feet  below  low  water  of  1864.    This  would  require  the 

removal  of  581,835  cubic  yards  of  rock,  which  would  cost  approximately  13,491,010. 

* 

The  further  improvement  of  the  Bock  Island  Bapids  has  been  con- 
sidered from  time  to  time,  by  the  engineer  officer  in  local  charge,  as  a 
part  of  the  improvement  of  the  Upper  Mississippi  Biver,  and  a  project 
for  some  additional  work  on  the  rapids  has  been  prepared.  From  such 
project  the  following  extracts  are  taken : 

It  being  thought  practicable  at  a  moderate  cost  to  obviate  many  of  the  difficulties 
with  which  the  navigation  of  the  rapids  is  beset,  and  especiaUy  to  render  the  rapids 
naTigableat  night,  consultation  was  had  with  many  navigators,  including  aU  of  the 
more  experienced  rapids  pilots,  and  frequent  trips  mere  made  by  steam-boat  over  the 
rapids  for  the  purpose  of  studying  the  problem  closely  at  a  low  stage  of  water,  and 
the  resulting  plan  and  project,  which  meets  in  nearly  all  of  its  detaus  with  the  ap- 
proval of  navigators,  wiU,  it  is  thought,  materially  lessen  the  present  obstructions  to 
navigation. 

•  •  •  •  •  ■     •  •    . 

It  is  believed  that  all  the  work  included  in  the  plan  given  below  is  ftilly  warranted 
by  the  present  needs  of  commerce,  and  also  that,  when,  at  some  future  day,  the  com- 
merce of  the  river  shall  require  greater  depth  of  channel  and  justify  an  additional 
expenditure  of  money  for  canal  or  further  improvement  of  the  open  channel,  the  plan 
will,  with  slight  exception,  be  found  to  be  in  harmonv  with  and  in  the  direction  of 
such  more  complete  improvement.  It  wlU  be  noted  that  each  detail  of  the  plan  ac- 
compMshed  will  be  in  itself  of  immediate  benefit,  and  that  the  cost  of  the  various 
items  is  not  so  great  but  that  some  of  them  may  very  possibly  be  provided  for  annu- 
ally by  allotments  from  general  appropriations  in  case  no  special  appropriation  be 
made  available. 

The  proposed  improvement  is  to  be  accomplished  in  the  foUowing  manner: 
*  (1)  Guiae-piers.  with  lights  and  day  beacons  attached,  are  to  be  built  [design 
shown  on  map]  of  sufficient  strength  to  resist  the  action  of  ice,  and  in  sufficient  num- 
ber and  BO  located  that,  while  being  of  no  obstruction  to  navigation,  they  will  serve 
as  reliable  guides  to  pilots  in  making  the  passage  at  night.  It  may  possibly  be  neces- 
eai^  to  supplement  this  arrangement  with  a  few  range-lights  and  some  buoys  in  ad- 
dition to^nose  now  in  use 

(2)  It  is  proposed  to  excavate  and  remove  rook  at  various  points  in  order  to  widen 
and  straighten  the  channel  at  crooked  portions  of  the  rapids,  giving  longer  straight 
reaches,  and  to  deepen  it  at  some  places,  as  at  Duck  Creek  Chain.  Such  excavation 
will  inciada  the  several  smaU  patones  of  rook  lying  m  and  near  the  channel. 

(3)  A  system  of  dams  is  jproposed  for  slightly  raising  the  water-surface  at  low  stages 
and  equi^ixing  to  a  certain  extent  the  slopes  above  and  below  Hampton,  especiuly 
increasing  the  current  through  Campbell's  Chain,  with  a  view  to  preventing  the  de- 
posit of  sand  in  the  channel.  A  large  amount  of  dredging  is  also  proposed  to  fumidi 
gravel  for  dam  construction  and  to  remove  the  present  accumulation  of  sand,  which 
interferes  with  navigation.  It  will  probably  not  be  necessary  to  construct  all  the 
dams  indicated,  and  a  change  of  location  may  be  shown  to  be  desirable  by  experience. 
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The  proDosed  locationa  for  guide  pien  and  for  rock  exoayation  are  giTon  in  the 
following  aetailed  project  (see  map)  : 

Ai  Upper  Chain, — Pier  No.  1  ie  located  on  the  lefb  hand  upper  comer  of  the  cnt^ 
about  where  Buoy  No.  2  is.  Rafts  and  boats  keep  well  to  the  right  or  Iowa  side,  and 
this  pier  would  be  out  of  the  way.  This  pier  may  be  set  back  50  to  100  feet  from  the 
edge  of  the  out.  A  short  distance  below  the  cut,  on  a  projecting  point  of  rocks,  where 
Buoy  No.  3  now  is,  Pier  No.  2  is  located. 

Ai  8mUk^§  Chain. — ^It  is  proposed  to  remove  the  ledges  of  rook  lying  between  the  old 
and  the  new  channels,  wiaening  the  channel  where  the  passage  is  now  difficult  to 
about  400  feet,  and  requiring  tiie  excayation  of  about  1,800  solid  cubic  yards  of  rock. 
These  led^res  of  rock  are  surrounded  by  tolerably  deep  water,  and  probably  but  a 
small  portion  of  the  material  broken  by  blasting  or  by  chisel  will  have  to  be  dredged 
up.  What  is  remoyed  can  be  used  in  checldng  the  cross-currents  at  French  Channai 
and  head  of  Bi^  Channel.  The  United  States  light  on  the  large  rock  pile  at  Smith's 
Chain  must  be  kept  up,  as  also  Buoy  No.  4  on  the  small  rock  pile. 

Dram  SmUh'§  CAoia  to  Sycamore  CAam.— On  the  left,  Pier  No.  3  is  located  on  a  p<mit 
of  rocks  aboye  Sucker  Chute,  and  Pier  No.  4  is  located  on  a  point  of  rocks  below 
Sucker  Chute,  where  Buoy  No.  8  now  is.  These  will  be  out  of  the  way  of  nayigation 
and  form  excellent  guide-marks.  On  the  right  or  Iowa  side,  at  the  rock  pile  where 
Buoy  No.  6  is,  locate  Pier  No.  5. 

At  Sjfeamare  Chain, — ^This  is  one  of  the  worst  points  on  the  rapids,  arising  ftom  cur- 
rent and  crooked  channel.  On  the  edge  or  the  Sycamore  Cut,  Iowa  side^  about 
800  feet  below  Pier  No.  5,  place  Pier  No.  6.  The  channel  at  Sycamore  is  to  be 
widened  by  excavating  about  4,000  solid  cubic  yards  from  the  niinois  side.  Thia 
material  can  be  used  in  filling  or  damming  the  side  drafts  at  Sucker  Chute,  Sycamore, 
and  Iowa  Channel.  The  United  States  light  on  the  Illinois  side  at  Sycamore  should 
be  maintained. 

At  Crab  Island  Chain. — Pier  No.  7  is  located  at  Envoy  Rock,  where  Buoy  No.  9^ 
now  is.  Pier  No.  6  is  located  at  foot  of  Crab  Island.  To  widen  the  channel  at  Crab 
Island  and  make  it  easy  to  run  an  excavation  of  about  600  solid  cubic  yards  of  rock 
will  have  to  be  made  from  the  Crab  Island  side. 

At  8t  Laui$  Chain, — Pier  No.  9  is  located  at  or  near  St.  Louis  Rock.  There  are 
several  small  patches  and  points  of  rock  to  be  removed  at  this  chain,  requiring  an 
excavation  of  about  500  solid  cubic  yards. 

'  Ai  CdHn  Chain, — Pier  No.  10  is  located  on  the  Illinois  side  of  channel  near  Buoy 
No.  11.  Thero  remain  to  be  excavated  at  this  chain  several  patches  and  points  of 
rock,  aggregating  500  solid  cubic  yards.  Pier  No.  11  will  be  placed  on  the  i>oint  of 
rocks  where  Buoy  No.  12^  is,  at  the  head  of  Hampton  Reach. 

At  CamphelVi  Chain, — A  large  amonnt  of  work  will  be  needed  here,  including  three 

?ier8 :  Pier  No.  12,  on  the  Illinois  side  of  channel  about  400  feet  above  head  of  cot ; 
ier  No.  13,  half-way  from  head  to  foot  of  cut  on  lUinois  side ;  and  Pier  No.  14,  at 
lower  end  of  chain,  near  Buoy  No.  16.  A  patch  of  rock  in  the  channeL  opposite  Buoy 
No.  16,  and  containing  about  200  solid  cubic  yards,  is  to  be  excavatea.  The  cut  ai 
Campbell's  must  be  widened  and  straightened  by  removing  about  5,300  solid  cubic 
yardsof  rock  from  the  Iowa  side.  The  current  at  Campbell's  Chain  being  sluggish, 
a  large  amount  of  sand  has  collected  at  its  upper  and  lower  ends,  which  often  cansea 
great  trouble  to  navigation.  To  remove  this  obstruction  and  keep  the  channel  clear, 
a  system  of  five  wing  and  three  closing  dams  is  proposed ;  but  it  is  not  thought  prob- 
able that  it  will  be  necessary  to  construct  mora  than  two  or  three  of  the  wing-dams. 
The  closing  dam  No.  8,  <2onnecting  Campbell's  Island  with  the  main  shore,  is  very 
important^  out  closing  dams  Nos.  1  and  7  may  not  be  found  necessary.  The  object  of 
the  dams  is  to  increase  the  current  at  Campbell's  Chain  and  thus  keep  the  cuts  clear 
ftom  sand,  and  also  to  somewhat  change  the  slope  of  the  river  from  St.  Louis  Chain 
to  Winnebago  Chain,  with  a  view  to  gaining  a  lew  more  inches  of  water  at  St.  Louis 
and  Cabin  chains.  The  dams  will  probably  have  to  be  constructed  of  rock^  with 
perhaps  some  navel,  and  paved  on  top  to  prevent  washing  of  fragments  of  stone 
into  the  channel-cuts. 

At  Winnebago  Chain, — It  seems  to  be  conceded  by  all  that  this  chain  needs  some 
widening  at  its  head  and  also  at  i.ts  lower  end.  An  excavation  of  about  600  solid 
cubic  yi^s  is  proposed  at  the  head  near  Buoy  No.  17,  whero  a  reef  of  rocks  projects, 
making  an  awkward  turn  at  a  narrow  place  in  the  channel ;  and  at  the  lower  end  of 
the  chain  an  excavation  of  about  1,600  solid  cubic  yards  is  called  for.  This  will 
widen  the  channel  throogh^the  entire  chain  to  about  300  feet.  Pier  No.  15  is  located 
at  the  Winnebaffo  Bowlder.  A  i>ermaiient  light  on  lower  end  of  sand-bar  at  foot  of 
island  may  also  be  called  for. 

From  Winnebago  Chain  to  Duck  Creek  CAam.— There  is  a  tolerably  wide  and  deep 
channel  in  this  stretch  which  will,  it  is  thought,  be  made  perfectly  safe  with  a  few 
piers  and  by  the  removal  of  a  patch  of  rocks  above  Duck  Creek.  Pier  No.  16  is  lo- 
cated at  a  point  of  rocks  on  Ubnois  side,  about  2,000  feet  below  Winnebago  Island, 
near  Buoy  No»  I7i.    Pier  No.  17  is  located  on  the  projecting  point  of  rocka  about  300 
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feet  below  MaaoD's  Rock,  where  Buoj  No.  19  ih.  Pier  No.  18  od  the  point  of  rocks, 
Iowa  side,  about  600  I'eet  above  head  of  Dnck  Creek  Cut,  wbere  Buoy  No.  20  is.  It 
may  be  well  to  set  this  ^ier  from  r>0  to  100  feet  back  f^oni  the  channeL  Opposite 
Buoy  No.  20,  on  Illinois  side  of  channel,  but  covering  to  some  extent  the  entrance  to 
the  Duck  Creek  Cut,  are  some  bad  patches  of  rock,  aggregating  200  solid  cubic  yards, 
which  should  be  removed. 

Duck  Creek  Chain, — For  this  cliain  two  piers  are  recommended — Pier  No.  19  at  the 
upper  corner  of  the  cut,  J^owa  side,  and  Pier  No.  20  at  the  foot  of  the  chain,  Iowa 
aide,  opposite  Buoy  No.  22.  The  cut  at  Duck  Creek  Chain  is  too  narrow  and  shallow. 
To  widen  it  to  300  feet  by  a  100-foot  cut  from  the  Illinois  bide  would  require  an  ex- 
cavation of  about  G,850  bolid  eubio  yards.  This  work,  though  expensive,  is  recom- 
mended. It  is  further  proposed'  to  deepen  the  present  cut  by  the  excavation  of  about 
2,000  solid  cubic  yairds.  The  amount  olexcavatiou,  as  estimated  from  recent  accurate 
maps,  is  mncbiaiger  than  this ;  but  a  great  part  of  the  rock  is  but  a  few  inches  above 
grade,  distributed  over  a  very  large  area,  and  it  is  thought  that  the  excavation  of 
2,000  cubic  yards,  taken  in  connection  with  the  proposed  widening  of  the  cut,  will 
give  sufficiently  satisfactory  results. 

At  Cottonwood  CAatn.— The  channel  here  makes  a  bend  and  is  close  to  shore.  It  is 
proposed  to  widen  it  to  about  300  feet  by  the  excavation  of  about  1,660  solid  cubic 
yards  of  rock.    A  permanent  light  is  needed  on  the  Iowa  shore  at  Cottonwood  Chain. 

Between  Cottonwood  Chain  and  Moline  Chain. — At  Buoy  No.  23  the  channel  makes 
an  awkward  turn  and  is  quite  narrow.  It  is  proposed  to  widen  and  straighten  the 
channel  by  removing  some  points  of  rocks,  aggregating  about  l,220solid  cubic  yards, 
from  both  sides.  Pier  No.  21  is  located  at  this  point,  on  the  Ulinois  side  of  the  chan- 
nel. 

MoHne  Chain. — For  this  chain  two  piers  and  a  light  on  the  causeway  are  recom- 
mended. Pier  No.  22  is  located  on  the  Illinois  side  of  the  out,  about  half-way  down, 
and  Pier  No.  23  at  the  foot  of  dike  near  lower  end  of  Benham*s  Island.  A  large  num- 
ber of  dangerous  patches  of  rock  iu  the  channel  at  this  chain  must  be  removed,  aggre- 
gating in  amonut  of  excavation  1,800  solid  cubic  yards. 

I'rom  Moline  Chain  to  Lo*cer  Chain. — The  channel  is  straight,  deep,  and  wide  in 
this  stretch  and  a  light  on  the  Davenport  shore  at  StubVsEddy,  or  perhaps  a  range 
light,  is  all  that  is  needed. 

Lmcer  Chain. — At  the  head  of  this  chain  the  point  of  rocks  on  the  Illinois  side  is 
very  dangerous,  probably  the  worst  place  for  rafts  on  the  rapids.  Buoy  No.  25,  at  this 
point,  is  being  continually  carried  away.  The  excavation  formerly  done  by  the  United 
States  at  this  locality  was  insufficient.  It  is  proposed  to  further  remove  rock  to  a 
channel  width  of  400  feet,  and  also  to  widen  the  channel  at  the  turn  below  by  excava- 
tion from  both  sides  of  the  channel.  Amount  of  excavatiou  required,  3,710  solid 
cubic  yards.  It  is  thought  that  with  the  improvements  suggested  this  chain  can  be 
run  at  night  by  range  lights ;  but  it  is  also  proposed  to  locate  Pier  No.  24  on  Iowa 
side  of  channel  just  below  the  turn. 

It  is  proposed  to  keep  up  the  present  system  of  buoys  (where  not  replaced  by  piers), 
and  even  to  enlarge  it,  so  as  to  afford  every  facility  possible  for  the  guidance  of 

pilots. 

•  •  •  •  ft  •  • 

The  work  as  above  described  is  based  on  the  best  information  now  available.  Dur- 
ing the  progress  of  such  work  new  information  would  be  secured.  It  is  proposed,  of 
course,  to  take  advantage  of  such  information,  and  where  further  experience  sug- 
geets  minor  changes  of  detail,  such  changes  would  be  made. 

#  ft  ft  •  »*•  ft 

k&sumA  of  estimates. 

Bock  excavation,  33,140  s^lid  cubic  yards,  at  $6  per  cubic  yard $198,840 

Dam  construction,  39,500  cubic  yards,  at  $1. 50  per  cubic  yard 59,250 

Piers,  24.  at  $1,500  each... 36,000 

Dredging  of  sand 5,000 

Contingencies 39,909 

Total 328,999 

The  estimated  cost  of  the  work  proposed,  which  it  is  thought  will  provide  for  rea- 
ionably  safe  navigation  duy  and  night,  and  furnish  proTJably  all  the  relief  to  in- 
terests of  navigation  immediately  necessary,  and  which  is  apart  of  the  general  scheme 
for  a  more  extended  system  of  widening  and  deepening  the  channel  over  the  rapids, 
irt  of  course  only  approximate ;  bnt  in  making  it  the  prices  taken  are  large,  and  some 
work  is  included  which  circumstances  might  show  to  be  unnecessary,  and  each  item 
is  considered  separately,  whereas  the  work  could  probably  be  so  combined  by  the 
nae  of  excavated  rock  aud  dredged  material  in  the  dams  and  piers  as  to  materially 
jQ^doise  the  total  cost. 

BNG  89—111 
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OPINIONS  OF  EXPERIENCBD  NAYiaATORS  AND  VESSEL-OWNERS. 

In  order  to  secure  the  testimony  of  those  whose  actual  experienoe 
makes  their  opinions  of  value  in  connection  with  a  consideration  of  the 
questions  before  the  Board,  a  ciicular  letter  was  addressed  to  all  known 
available  parties  owning,  operating,  or  managing  packets  and  raft- 
boats  on  the  Upper  Mississippi  River.  This  letter  recited  the  clause 
in  the  river  and  harbor  act  of  August  1 1, 1888,  in  accordance  with 
which  this  investigation  is  being  made,  called  for  opinions  as  to  the 
present  condition  of  the  channel  over  the  Hock  Island  Bapids,  and  re- 
quested, in  case  additional  facilities  were  thought  to  be  required,  views 
as  to  the  best  method  of  furnishing  relief.  Of  the  seventy-five  parties 
addressed  about  forty  have  responded,  and  the  opinions  of  many  others 
have  become  known  to  the  Board.  All  consider  the  present  channel 
over  the  rapids  insufficient  in  width  and  at  some  points  in  depth,  and 
somewhat  dangerous  to  navigation,  and  that  the  interests  of  commei^ce 
involved  justify  such  improvements  as  will  make  the  passage  of  the.  sec- 
tion of  the  river  obstructed  by  the  rapids  as  safe,  easy,  and  rapid  as  the 
natural  conditions  permit.  Sev^  replies  favor  the  construction  of  a 
canal  around  the  rapids,  the  oi)iuions  being  based  on  the  belief  that  a 
safe  and  easy  channel  can  not  be  secured  at  reasonable  cost,  if  at  all,  by 
an  improvement  of  the  natural  channel.  All  others  consider  a  canal 
unnecessary  and  undesirable,  being  of  dTpinion,  based  on  the  results 
already  accomplished,  that  the  open  channel  is  susceptible  of  ail  need^ 
improvement  and  that  such  open  channel  is  very  much  to  be  preferred 
to  any  canal  navigation.  With  only  one  exception,  all  parties  inter- 
ested in  raft  navigation  whose  opinions  have  been  made  known  to  this 
Board,  basing  such  opinions  on  experience  at  the  Des  Moines  Bapids 
Canal,  assert  that,  so  far  as  raft  navigation  is  concerned,  any  canal 
would  cause  greater  delays  and  be  more  difficult  to  navigate  than  the 
rapids,  even  in  their  present  condition,  and  that  rafts  would  not  use 
such  canal  under  any  circumstances. 

BUSINESS  AFFECTED   BY  THE    OBSTRUCTIONS  AT  THE  ROCK  ISLAND 

RAPIDS. 

The  money  value  to  the  interests  of  commerce  of  safe  and  easy  navi- 
gation of  the  Upper  Mississippi  Eiver,  including  the  Rock  Island  Bap- 
ids, must  be  measured  by  the  saving  to  the  general  public  in  freight 
rates,  which  results  not  only  from  the  actual  transportation  of  freight 
by  water,  but  also  from  the  effect  of  a  favorable  water  route  on  the 
rates  of  competing  lines  of  railroad.  This  effect,  which,  as  a  result  of 
improvements  already  carried  out,  is  now  very  large,  can  be  made 
much  greater  by  such  additional  work  as  will  permit  a  further  reduc- 
tion in  the  cost  of  water  transportation.  The  actual  amount  of  business 
which  is  now  or  will  be  in  the  future  affected  by  the  practicability  of 
transporting  freight  at  low  rates  on  the  Upper  Mississippi  can  not  be 
stated,  but  the  amount  is  known  to  be  very  great. 

The  principal  classes  of  navigation  to  be  considered  in  connection 
with  the  further  improvement  of  the  Rock  Island  Bapids  are  the  large 
through  packets  caiarying  freight  between  St.  Paul  and  St.  Louis  and 
intermediate  points,  and  the  raft-boats  with  their  tows  of  logs  and  lum- 
ber. The  latter  class  is  at  present  by  far  the  most  extensive,  the  pro- 
portion of  raftboats  to  packets  being  about  ten  to  one.  The  packets, 
though,  are  much  larger  than  the  raft-boats,  some  being  300  feet  in  length, 
and  the  rapids  are  to  them  a  greater  obstruction  on  account  of  their  size. 
During  the  year  1887  there  passed  over  the  rapids  2,660  stei^m-bQata  of 
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9SI  olasses,  271  barges,  and  774  rafts,  each  containing  on  an  average 
probably  1,000,000  feet,  B.  M.,  of  lumber.  The  records  of  the  past  ten 
years  indicate  that  these  figures  give  a  fair  representation  of  the  present 
basiness  over  the  rapids.  Those  best  informed  are  of  opinion  that  the 
rafting  business,  for  logs  at  least,  will  cQutinae  for  many  years,  and  that 
the  passenger  and  freight  business  of  the  packets  will  materially  in- 
crease as  the  country  tributary  to  the  river  becomes  more  thickly  settled, 
and  as  a  result  of  the  gradual  removal  of  obstructions  to  navigation. 

During  the  past  season  of  navigation  there  were  four  large  packets 
running  regularly  between  St.  I^uis  and  St.  Paul,  making  in  all  six 
passages  of  the  rapids  per  week.  These  packets  carried  a  large  amount 
of  freight  and  a  great  number  of  passengers,  and  the  records  show  that 
the  passenger  business,  at  least,  is  increasing  year  by  year.  More  fre- 
quent trips  were  made  by  local  packets  and  excursion  boats,  and  raft- 
boats  in  large  numbers  were  continually  crossing. 

Considering  the  case  of  the  large  packets,  it  appears  that  during 
the  portion  of  the  season  when  a  favorable  stage  of  water  prevailed 
the  delays  at  the  rapids  were  comparatively  few,  the  time-tables 
being  so  arranged  that  the  boats  reached  Bock  Island  or  Le  Olaire 
early  in  the  day.  Latei'  in  the  season,  when  the  river  was  low  at  all 
points  and  very  regular  time  impracticable,  especially  when  the  towing 
of  barges  was  necessary,  the  delays  were  more  frequent;  but  it  is  im- 
possible to  estimate  the  amount  of  such  delays  and  their  effect  on  the 
business  of  the  packets.  In  a  letter  received  from  Mr.  E.  M.  Dickey, 
general  superintendent  of  the  Diamond  Jo  Packet  Company,  after  giv- 
ing a  record  of  delays,  as  shown  by  the  logs  of  the  steamers,  he  says : 

This  report  appears  very  ^ood,  as  far  as  it  goes,  bat  we  are  not  able  to  ffive  any  es- 
timate of  tbe  amount  of  basiness  lost  on  acconot  of  rapid  rans,  made  in  order  to  reach 
the  rapids.  For  example,  oar  steamers,  on  comin£  down-stream,  begin  to  iigare  on 
making  tbe  rapids  as  soon  as  they  leave  St.  Paal,  and  freqaently.  miss  a  great  many 
landings  and  a  great  deal  of  basiness  in  order  to  get  over  tbe  rapids  witboat  being 
delayed  by  night.  Tbe  same  is  freqaently  true  of  our  np-stream  trips.  Again,  after 
it  has  been  conclusively  sbown  to  the  officers  of  the  boats  that  they  can  not  by  any 
means  make  the  rapids  at  the  time  desired,  they  will  then  saanter  along  and  **  kill 
time  "  and  arrive  at  Davenport  or  Le  Claire,  say,  at  daylight  on  a  morning  instead  of 
arriving  at  10  or  12  o'clock  the  night  before,  as  they  might  have  done. 

The  cost  of  extra  pilotage  for  each  packet  running  for  the  fall  season 
is  estimated  at  $400  per  year.  The  cost  for  extra  fael,  especially  when 
barges  are  being  towed,  and  for  occasional  hire  of  extra  tow-boats,  are 
items  of  importance,  bat  they  can  not  well  be  determined  from  data 
available. 

It  can  not  be  ascertained  that  any  extra  insaranoe  rate  is  charged 
for  additional  risk  on  Eock  Island  Bapids. 

Tbe  records  do  not  show  that  accidents  are  more  freqaent  on  the 
rapids  since  their  improvement  than  on  some  other  portions  of  the  river. 
This  immunity  from  accidents  is  dne,  to  a  large  extent,  to  the  employ- 
ment of  skillfnl  special  pilots  and  the  making  of  the  passages  over  the 
rapids,  as  a  rule,  ander  the  most  favorable  circamstances. 

TIKE  BEQUIB£D  FOB  PASSAGE  OYER  THE  BOOK  ISLAND  BAPIDS  AND 

THBOUGH  THE  DES  MOINES  BAPIDS^  0 ANAL. 

The  comparative  advantages  of  canal  and  open-channel  improvement 
as  regards  time  of  passage  of  boat^,  etc.,  have  a  bearing  upon  the  qaes- 
tions  presented  for  the  consideration  of  the  Board.  TheDes  Moines 
and  Bock  Island  Bapids  are  of  about  the  same  length  and  have  aboat 
the  same  fall.  In  the  first  case  the  natural  channel  through  the  rock 
bottom  i«  very  shoal  throughout  its  entire  length,  while  in  the  second 
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case  the  shoal  places  are  ooly  found  at  the  chains,  the  connecting  pools 
having  a  sufficient  depth  for  all  purposes  of  navigation.  These  differ- 
ences of  conditions  led  to  different  plans  of  improvement.  The  most 
economical  method  at  the  Des  Moines  Bapids  was  by  a  canal  7^  miles 
in  length  and  3^  miles  of  open  channel  improvement,  giving  a  depth  of 
5  feet  at  extreme  low  water.  At  the  Bock  Island  Bapids  the  method  ot 
open-channel  improvement  was  adopted  as  being  the  most  economical, 
so  long  as  a  depth  of  4  feet  at  low  water  was  sufficient  for  the  needs  of 
navigation. 

At  the  Des  Moines  Bapids  all  rafts  and  many  boats  use  the  channel 
on  the  rapids  whenever  the  stage  of  water  permits ;  at  other  times  they 
are  obliged  to  use  the  canal. 

The  canal  records  show  that  single  boats,  as  a  rule,  require  about  the 
same  time  to  ascend  and  about  one-half  the  time  to  descend  the  rapids 
as  is  needed,  under  the  most  favorable  circumstances,  for  the  passage 
of  the  canal  in  either  direction.  With  two  barges  in  tow  the  time  in 
canal  is  about  doubled,  and  with  three  barges  about  trebled.  On  the 
rapids,  unless  the  tow-boat  is  deficient  in  power,  less  time  will,  as  a  rule, 
be  required  with  two  barges  for  ascending;  descending^  the  barges  wj31 
add  but  little  to  the  time  of  the  single  boat. 

Under  favorable  circumstances  rafts  of  lumber  occupy  from  eight  to 
ten  hours  and  rafts  of  logs  not  less  than  thirty-six  hours  in  passing 
through  the  canal,  the  great  delay  being  caused  by  the  necessity  of 
breaking  up  into  pieces  suitable  for  lockage  the  immense  rafts,  some 
being  300  by  600  feet.  The  times  given  do  not  include  the  additional 
delay  due  to  breaking  up  before  entering  canal  and  making  up  after 
leaving.  If  a  number  of  rafts  arrive  at  the  canal  at  about  the  same 
time  during  low  water,  some  of  them  may  be  detained  a  week  or  more. 
When  the  rafts  can  be  taken  over  the  rapids  they  can  follow  each  other 
closely,  and  but  a  few  hours  are  required  for  the  passage.  Lumbermen 
estimate  that  the  extra  expense  of  moving  rafts  down  the  river,  when 
it  is  necessary  to  use  the  canal,  is  about  20  per  cent 

The  steam-launch  Luciay  05  feet  long,  occupied  one  and  a  half  hours 
in  passing  through  the  7^  miles  and  two  of  the  three  locks  of  the  Des 
Moines  Bapids  Canal,  and  thirty-six  minutes  in  ascending  the  3^  miles 
of  the  open  canal  from  the  guard-lock  to  Montrose.  The  fall  in  this  3^ 
miles  of  river  is  about  4  feet,  and  for  a  part  of  the  distance  the  slope  ex- 
ceeds 2  feet  to  the  mile,  which  gives  a  measured  current  of  2.6  miles  per 
hour.  The  speed  of  the  launcj[i  averages  5.0  miles  through  the  canal 
and  locks,  and  5.08  miles  per  hour  against  the  current  of  the  river.  With 
a  larger  boat  the  speed  in  the  first  case  would  be  less  and  in  the  second 
case  greater. 

Packets  occupy  two  to  two  and  a  half  hours  in  ascending  the  Bock 
Island  Bapids,  and  from  one  to  one  and  a  half  hours  in  descending. 
Considering  the  length  of  canal  necessary  for  overcoming  the  Book 
Island  Bapids,  the  time  each  way  for  single  boats,  even  in  a  canal  of 
considerable  width  and  depth,  would  probably  be  not  less  than  three 
hours. 

Tow-boats  with  two  or  three  barges  have  some  difficulty  at  times 
with  the  current  o£  Bock  Island  Bapids  for  short  stretches,  but  the 
time  now  taken  in  ascending  is,  as  a  rule,  less  than  would  be  required 
in  passing  through  a  canal  13^  miles  long;  if  more  barges  were  towed 
and  double  trips  necessary,  the  advantage  in  time  would  possibly  be 
in  favor  of  a  canal.  On  descending  trips,  the  time  on  the  open  channel 
would  not  be  much  greater  for  tows  than  for  single  boats.  * 
Bafts  are  now  taken  over  the  Bock  Island  Bapids  in  daylight  in  from 
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eight  to  ten  hours.  Making  allowance  for  delays  at  night,  the  average 
time,  ander  most  unfavorable  conditions,  strong  winds  excepted,  can 
bo  taken  as  not  to  exceed  one  day.  The  extra  expense  of  running  rafts 
over  the  rapids  is  given  as  from  $65  to  $110,  while  the  average  cost  of 
a  day's  delay  is  from  865  to  $100.  As  rafts  can  now  be  taken  over  the 
Kock  Island  Bapids  at  all  stages  of  water  at  much  less  expense  and  in 
mach  less  time  than  would  be  permissible  with  any  canal,  it  is  evident 
that  a  canal  would  not  be  used  for  rafts  under  any  circumstances,  unless 
possibly,  when  they  were  destined  for  Moline;  hence  a  detailed  consid- 
eratiou  of  probable  time  required  by  rafts  in  passing  through  the  canal 
is  aouecessary. 

Id  deciding  ^^  as  to  the  best  and  most  economical  plan  of  improving 
the  river  at  the  Bock  Island  Rapids  in  the  interest  of  commerce  and 
navigation,"  the  classes  of  navigation  must  be  considered  separately. 

(1)  Rafting, — ^Tbis  interest,  as  has  been  shown,  is  at  present  the  great- 
est in  magnitude  of  any  on  the  Upper  Mississippi.  Eafts  and  raft-boats 
do  not  require  any  greater  depth  of  water  than  is  now  furnished  by  the 
channel  over  the  rapids.  There  is  some  slight  risk  and  extra  ex))en8e 
attendant  upon  the  passage  of  raft«  during  low  water,  but  delays  are 
not  very  serious,  and  the  rapids,  even  in  their  present  condition,  are 
much  to  be  preferred  for  this  class  of  navigation  to  any  canal  that  can  be 
built.  If  canal  navigation  were  furnished  in  addition  to  the  open  chan- 
nel improvement,  raft-boats,  under  certain  conditions  of  wind  and  ^cur- 
rents,  and,  possibly,  when  a  large  number  of  rafts  were  descending, 
might  occasionally  use  the  canal,  but  such  additional  facilities,  so  far 
as  raft  boats  are  concerned,  are  not  sufficiently  necessary  to  justify  the 
expense  of  a  canal.  While  the  present  facilities  for  the  passage  of  the 
rapids  by  raits  and  raft-boats  are  good,  they  can  be  made  much  better 
by  such  additional  work  as  will  serve  to  give  a  wider,  more  direct,  and 
a  more  plainly-marked  channel,  making  navigation  by  day  easier  and 
saft^r  and  navigation  by  night  practicable. 

(2)  Packets  wWu>ut  tows, — Until  a  greater  depth  than4  feet  at  low  water 
is  secured  at  all  points  above  and  below  the  Eock  Island  Eapids,  a 
greater  depth,  while  ic  would  be  advantageous,  is  notabsolutely  neces- 
sary for  packet  navigation  on  the  rapids ;  and,  considering  the  rate  at 
which  the  radical  improvement  of  the  Upper  Mississippi  is  progressing, 
it  will  be  a  number  of  years  yet  before  an  additional  depth  on  the  rapids 
will  become  a  necessity.  The  passageof  the  large  packets  over  the  rapids 
is  now  attended  with  some  extra  expense  for  fuel  and  special  pilotage, 
and  probably  with  some  slight  risk  even  in  day-time;  but  the  delay  at 
night  and  at  other  occasional  times  when  conditions  are  not  favorable  for 
a  safe  passage  is  the  most  important  matter  to  be  considered  at  present 
in  connection  with  the  effect  of  the  rapids  on  packet  navigation.  These 
delays  are  expensive,  and  the  interests  involved  justify  such  work  as 
will  permit  the  packets  lo  cross  the  rapids  safely  day  or  night.  The 
further  improvement  of  the  present  navigable  channel  necessary  in  the 
interest  of  rait  navigation,  together  with  a  slight  deepening  and  widen- 
ing at  a  few  additional  points,  will,  it  Is  thought,  furnish  a  channel 
navigable  for  packets  by  night  as  well  as  by  day  ;  and  while  a  canal,  if 
it  existed,  would  undoubtedly  be  occasionally  made  use  of,  its  necessity 
for  packet  use  does  not  seem  sufficiently  great  at  the  present  time  to 
justify  its  construction.  But  while  a  depth  of  4  feet  at  low  water  and 
.^nch  improvement  of  the  natural  channel  as  is  now  recommended  may 
be  sufficient  for  a  number  of  years  to  come,  it  is  certain  that  in  the 
future  the  interests  of  commerce  and  navigation  will  require  a  channel 
with  less  current  on  the  chains,  a  depth  of  not  less  than  6  feet  at  low 
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water,  and  a  width  of  probably  not  less  than  400  feet,  or  a  canal  arooiu 
the  rapids  giving  similar  facilities,  for  use  when  the  river  may  be  at  \ 
low  stage.  Of  these  two  plans  for  securing  a  Gfoot  navigation  at  th* 
rapids,  that  of  a  canal  promises  more  positive  results  and  is  less  ei 
pensive. 

3.  Packets  or  tow-hoaU  toith  barges^  eie. — During  certain  low  stages  o 
the  river  the  available  depths  at  many  points  necessitate  the  carryiuj 
of  freight  on  barges,  towed  either  by  the  regular  packets  or  special  te\v 
boats.  The  swift  current  on  some  of  the  chains  makes  the  ascent  o 
the  rapids  by  large  tows  tedious  at  times.  The  work  needed  for  facili 
tating  raft  and  packet  navigation  will  overcome  some  of  the  difficultie 
experienced  by  tows  above  the  head  of  Moline  Chain,  excepting  possi 
bly  at  Sycamore  Chain ;  but  from  the  head  of  Moline  Chain  to  the  too 
of  the  rapids,  where  there  is  a  fall  at  low  stages  of  nearly  7.5  feet  in  > 
miles  and  about  4|  feet  in  1|  miles,  such  general  increase  of  depth  o 
reduction  of  current  by  channel-works  as  will  make  this  section  of  th 
rapids  easy  of  navigation  at  all  times  by  large  tows  does  not  seem  to  b 
practicable  even  at  great  expense,  and  it  is  this  class  of  navigatioi 
which  is  most  seriously  affected,  both  as  regards  delays  and  additions 
expense,  by  the  conditions  existing  at  the  liock  Island  Rapids. 

A  canal  2.9  miles  in  length  around  Moline  and  Lower  Chains^  beiU; 
Canal  No.  2,  previously  referred  to,  has  been  projected  at  an  estimate 
costof  from  |l,lll,934.12  to  $1,531,662.22,  and  it  is  thought  that  sue 
a  canal  may  be  necessary  when  the  towing  interests  become  sufficientl 
great,  or  when  it  may  be  positively  shown  that  the  interests  of  con 
merce  and  navigation  are  being  seriously  affected  by  the  difficulty  c 
moving  heavy  tows  up  the  rapids;  but  the  records  would  indicate  tha 
at  the  present  time  these  towing  interests  are  not  very  large,  and  thai 
while  the  occasional  difftculties  met  with  by  individual  tows  are  ooi 
siderable,  the  total  extra  expense  incurred  as  a  result  of  the  swiftnes 
of  current  is  probably  not  sufficiently  great  to  justify  the  immediat 
construction  of  this  canal.  The  remarks  made  with  regard  to  a  6-fo€ 
navigation  for  single  packets  apply  with  even  greater  force  to  this  cla€ 
ef  navigation. 

The  general  conclusions  of  this  Board  are  that  the  present  navigabl 
channel  of  the  Bock  Island  Bapids  should  be  improved  to  so  full  a 
extent,  limiting  depth  to  4  feet  at  low  water,  as  to  make  a  passage  ov( 
them  by  day  or  night  reasonably  safe  and  as  easy  as  the  natural  cond 
tions  permit,  and  it  is  thought  that  such  a  result  will  be  accomplishe 
by  the  work  referred  to  in  the  extracts  taken  from  the  project  of  tb 
engineer  officer  in  local  charge  of  the  work,  and  it  is  also  thought  thi 
the  present  interests  of  commerce  and  navigation  justify  such  an  e: 
penditure  as  is  involved  in  the  execution  of  such  work. 

When  the  towing  and  freighting  interests  of  the  river  become  i 
sufficient  magnitude,  or  when  the  interests  of  commerce  are  shown  i 
be  materially  injured  by  the  difficulties  in  ascending  the  navigabl 
channel  of  the  rapids,  the  construction  of  a  canal  from  the  head  i 
Moline  Chain  to  the  foot  of  the  rapids  may  become  necessary ;  and 
is  only  by  means  of  such  a  canal  that  the  excessive  current  on  this  se 
tion  of  the  rapids  can  be  fully  overcome. 

When  the  improvement  of  tbe  Upper  Mississippi  Biver  fiimishes 
depth  of  6  feet  at  low  water  at  points  below  the  Bock  Island  Bapid 
the  construction  of  a  canal  from  Moline  to  Bapids  Qity  in  the  bed  i 
the  river,  as  shown  on  a(*companyiug  tracing,  will  provide  at  less  e: 
pense,  and  in  a  more  desirable  manner,  for  navigation  during  the  tin 
that  the  additional  2  feet  of  depth  may  be  required. 
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A  detailed  estimate  of  the  cost  of  canal  constraction  is  attached 
hereto,  and  a  tracing,  showing  the  location  of  the  proposed  csinals,  and 
of  the  channel  improvements  recommended,  is  transmitted  herewith. 
All  of  which  is  respectfully  submitted. 

O.  M.  POE, 

Colonel  of  Engineers. 
A.  Maokenzie, 

^  Major  of  Engineers. 
W.  L.  Marshall, 
Captain  of  Engineers. 
The  Ghebf  of  Engineers,  IT.  S.  A. 


Approximate  esiiMate  for  canal  around  (he  Bock  Island  Bapide,  2£i8»i8Bippi  Riter,  aeoom' 
panning  report  of  January  16,  1889,  of  Board  of* Engineer  Offlcereconatiiuted  by  SpC' 
dal  Order  No,  59,  Headquarters  Corps  of  Engineers,  October  29,  1888. 


1 
% 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Book  exoava- 

tiOD. 


Cable 
yftrdfl. 


82,112 
4,287 


|12f),448 
18,048 


66»142 
18.172 

7,830 


Cost. 


205,710 
82,344 

30,160 


5 

a 


I* 

a 
-i 


> 

H 

O 

M 


t 


Embankment— earth,  40  oents ;  rip- 
rap, r^  50;  paying,  $8. 


Barth- 
work. 


0u.yd9. 

06,787 

122,050 

152,454 

134, 032 

137,027 

18.008 

41,424 

115,757 

123,123 

112, 102 

oe.oe8 

161,725 
107, 530 
128,083 


Rip- 
rap. 


Ou,yds. 
22, 477 
27,623 
34,353 
30,267 
80,940 
3,000 
0.401 
26,232 
27,880 
25,412 
22,294 
36,367 
87,074 
20,230 


Par- 
ing. 


Ou.vd$. 
7,004 
8.758 
0,041 
0,267 
0,467 
1,610 
8,144 
8,543 
8,008 
8,404 
6,355 
0,943 
8,891 
6,500 


Total  oott. 


$110,809180 
144,151.50 
178, 687. 10 
157.081.30 
160,584.30 
21,302.70 
40, 504. 10 
187,511.80 
145,673.20 
138,682.80 
114,386.40 
185,436.50 
188,620.00 
144.582.70 


Locks. 


Ko. 


Cost. 


1278,700036^448 


278,700 


834.440 


Ooetof 

sloioes 

aod 

balk- 

heads. 


86,448 


Total  oost 


$434, 
272, 

198, 
157, 
100, 
21, 
49, 
137, 
145. 
133, 
725. 
217, 
188, 
618, 


547.30 
500.50 
635.10 
081.80 
584.30 
392.70 
504.10 
611.80 
67.^20 
582.80 
244.40 
780.50 
620.00 
172.70 


Cost  of  upper  oanal .$2,040,870.50 

Cost  of  rook  excavation  in  channel  connecting  canals • 296.710.00 

Cost  of  lower  canal,  with  one  lock 1,010,840.20 

Land  damages ^ 12,00a00 

Add  10  per  cent  for  contingencies 836,792.87 

Total 8,704,722.67 


Additional  cost  of  canal  with  two  locks 

Additional  oost  for  location  between  Bock  and  Benham*s  islands 


186,887.30 
288,840.80 


A  A  3. 

IMPROYEHENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  the  beginniDg  of  the  year  there  was  on  hand  a  balance  of  $25,- 
240.16,  bat  of  this  amount  $25,000  wbs  applicable  to  the  constraction 
of  a  pier  below  the  Des  Moines  Bapids  Oanal.  The  river  and  harbor 
act  of  Aagast  11,  1^88,  appropriated  $35,000  for  continaing  work  on 
the  rapids,  and  authorized  the  establishing  of  a  floating  boom  to  con- 
nect outer  canal  wall  with  upper  draw-rest  of  the  bridge  at  Keokuk,  in 
lieu  of  the  fixed  pier  formerly  provided  for.  This  boom  was  completed 
and  put  in  position  during  the  past  year  at  a  total  oost  of  $13,500,  leav- 
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iiig  $11,5P0  of  the  amoant  originally  set  aside  for  a  pier  to  be  ased  for 
work  under  the  approved  project. 

A  project  for  the  constraction  of  this  floating  boom,  with  plans,  was 
snbmitted  Angast  24, 1888,  and  ap])roved  September  7, 1888. 

A  partial  project,  covering  the  raising  of  lock-walls  and  rock  excava- 
tion, was  submitted  August  24,  1888,  and  approved  September  6, 1888. 

A  full  project  for  the  expenditure  of  the  $47,191.41  at  the  time  avail- 
able was  submitted  February  28, 18S9,  and  approved  March  15,  1889. 
The  work  contemplated  by  this  project  was  as  follows : 

1.  For  raising  lock- walls  of  lower  lock,  a#  specified  in  project  of  Aagnst  24  $7, 963. 45 

2.  For  office  building  at  lower  lock 5,000.00 

3.  For  sluice  in  canal  bank  at  Lamallee's  Creek 10,391.^ 

4.  For  rock  excavation  above  gaard-lock|  as  specified  in  project  of  August 

24 1,200.00 

5.  For  completing  sluiceat  Price's  Creek 1,000.00 

6.  For  riprap  face-stone,  now  nnder  contract 4.500.00 

7.  For  protecting  outside  slope  of  canal  embankment,  stone  and  labor...  13, 750.00 

8.  For  completing  floating  boom 800.00 

9.  For  contingencies  of  engineering,  etc 2,589.14 

47,194.41 

The  work  carried  oat  daring  the  year  has  beeu  the  constraction  of 
floating  boom,  the  removal  of  some  rock  above  grade  in  open  canal 
above  Nashville,  the  commencement  of  the  constraction  of  the  slaice  at 
Sandusky,  and  the  raising  of  lock- walls  at  lower  lock. 

Plans  for  an  office  bailding  have  been  prepared  and  a  contract  for 
the  work  will  be  let  daring  Jaly,  1889. 

Contracts  were  made  daring  the  year  with  the  following  parties : 

1.  Patterson  Brothers,  Keoknk,  Iowa,  dated  September  27,  1888,  for  famishing  stone 

at  Des  Moines  Rapids  Canal. 

2.  W.  J.  Broatch,  Omaha,  Nebr.,  dated  October  f^.  1888,  for  furnishing  and  delivering 

at  Keokuk,  Iowa,  about  27,000  pounds  round  and  flat  bar-iron. 

3.  Carson  &.  Rand,  Keokuk,  Iowa,  dated  October  6,  1888,  for  furnishing  and  deliver- 

ing at  Keokuk,  Iowa,  about  425,000  feet  B.  M.  of  timber. 

4.  Patterson  Brothers,  Keokuk,  Iowa,  dated  April  27,  1889,  for  furnishing  stone  at 

Des  Moines  Rapids  Canal. 

5.  Meacham  &  Wright,  Cliicago,  111.,  dated  May  4,  1889,  for  furnishing  hydraulic 

cement  at  the  Des  Moines  Rapids  Canal. 

The  work  remaining  to  be  done  to  complete  this  work  in  accordance 
with  the  project  that  has  received  the  approval  of  Congress  is  the  com- 
pletion of  slnices  for  carrying  off  the  maddy  water  of  Price's  and  Lam- 
allee's  creeks,  completion  of  work  of  raising  lock- walls  of  lower  and  mid- 
dle locks,  removal  of  a  ^rnall  amoant  of  rock  above  grade  in  open  canal^ 
completion  of  paving  of  canal  embankment,  bailding  an  office  at  the 
lower  lock,  and  completing  the  lock  groauds.  Most  of  this  work  is  pro- 
vided for  by  the  fands  now  available  and  will  be  completed  this  season. 

There  is  required  to  complete  this  work  in  accordance  with  approved 
project  the  sam  of  $22,000. 

▲BSTRAOT  OF  APPROPRIATIOKS. 

By  act  approved — 

June  23,1866 |2OO,00O 

March  2,  1867 500,000 

Jiily25,  1868  (allotment) 300,000 

April  10,  1869  (allotment) 178,200 

December  23, 1869 200.  OOC 

July  11,  1870 400,OOC 

January  18, 1871 341,00C 

March  3,  1871 - 250,000 

June  10,  1872 400,000 
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By  act  approved- 
March  3, 1873 $400,000 

June  23,  1874 400,000 

March  3,  1875 480,000 

Aogu8tl4,  1676 .....i 230.000 

June  18, 1878  (allotment) 62,500 

March  3,  1879 25,000 

June  14,  1880 20,000 

March  3, 1881 '. 25,000 

By  act  passed  August  2, 1882 30,000 

By  act  approved  July  5, 1884 50,00© 

By  act  approved  August  5,  1886 26,250 

By  act  of  August  11,  1888 35,000 

Total 4,552,950 

Money  statement    ' 

Julyl,  1888,  amount  available |25,240.16 

Amount  appropriated  by  aet  of  August  11, 1888 35,000.00 

60, 240. 16 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $26, 343. 85 

July  1,  1889,  outstanding  liabiUties.. :         710. 18 

July  1,  1889,  amount  covered  by  existing  contracts 12, 858. 88 

39,912.91 

Julyl,  1889,  balance  available 20,327.25 

(Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1891    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


Abiiract  of  propotaU  reoeived  and  opened  hy  Mqj.  A,  Mackenzie,  Corpe  of  Engineers^  at 
Boek  Ukmd,  III,,  at  2  p.  m.,  Sepiembfr  26,  1888,/or/«n»MAiii^  and deUvering  at  Keo- 
kukf  Iowa,  about  425,000  feet,  B,  M,,  of  pine  timber. 


▲ttlolM. 


MB  pieoet  6  inches  by  8  inchefl  by  16  feet,  oon- 

taiDiiiK42»752feet,B.H 

900  pieces  10  inches  by  12  inches  by  0  feet, 

containing  12.000  feet,  B.  M 

200  pieces  8  inches  by  10  inches  by  0  feet,  con* 

taining  8,600  feet,  B,  M 

263  pieces  3  inches  by  12  inches  by  10  feet, 

eontsining  17,424  feet,  B.  M 

100  pieces  10  inches  by  12  inches  by  18  feet, 

eontoininc  18,000 feet,  B.M 

782  pieces  12  inches  by  12  inches  by  16  feet, 

Gontainiiig  140,544  feet,  &  M 

82  pieces  12  inches  by  12  inches  by  8  feet, 

containing  3, 072  feet,  B.M  ..  

130  pieces  12  inches  by  12  inches  by  32  feet, 

containing  40,020  feet,  B.  M 

470  pieces  12  Inches  by  12  inches  by  24  feet, 

eontaining  187,052  feet,  B.  If 

2  pieces  8  inches  by  10  inches  by  10  feet,  con- 

Uiningl34  feet,B.M 

2  pieces  8  inches  by  12  inches  by  16  feet,  con- 

tainiag26Cfeet,B.M 


Total 


Ko.1.  Bnrlington 

][«iunher  Co., 
Bnrlington,  lowik 


PerlL 


$13.60 
14  00 
13.50 
14.00 
14.50 
14.50 
14.00 
20.00 
1&50 
14.00 
14.50 


Amount. 


yo.2.  S.d&J.C. 

Atlee,  Fort  Madi 

son,  lowik 


$577. 15 

168.00 

lO&OO 

243.03 

18a  50 

2,037.88 

43.00 

098.40 

2,552.11 

1.88 

3.71 

6,922.58 


PerM. 


$13. 75 
14.50 
13.75 
14.25 
15.00 
15.00 
14.00 
21.00 
18.50 
13.50 
14.50 


Amount. 


$587.84 

174.00 

110.00 

24&29 

105.00 

2.  lOa  16 

43.00 

1,048.32 

2, 552. 11 

1.81 

3.71 

7,072.24 


No.  3.  D.B. 
Steyens  S&  Go., 
Cassville,  Wis. 


PerM. 


$14.00 
14.00 
14.00 
14.00 
14.00 
15.00 
15.00 
23.00 
10.00 
14.00 
14.00 


Amonnt. 

$508.52 

168.00 

112.00 

243.98 

18100 

2,10ai6 

46.08 

1, 148. 16 

2,621.08 

1.88 

3.58 

7,233.30 
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Ah$traot  ofpropo9aU  received  and  opened  hjf  Majer  A,  Maekenzie,  etc, — Coatinaed. 


Artiol«a. 


668  piaoes  6  InohM  by  8  inehes  by  16  feet,  oom- 
UlnlBg42.768-fee(,RM 

200  iiieoes  10  inches  by  12  inohee  by  6  feet, 
containing  12,000  feet,  B.H 

200  pieoee  8  inches  by  10  Inches  by  6  feet,  con- 
taining 8,000  feet^B.M 

863  pieces  8  inches  by  12  inches  by  16  feet, 
containing  17,424  feet,  B.H 

100  pieces  10  inches  by  12  inches  by  18  feet, 
containing  13,000  feet,  B.  Iff 

732  pieces  12  inches  by  12  inehes  by  16  feet, 
containing  140,544  feet,  a  M 

82  pieces  11  inches  by  12  inches  by  8  feet, 
con taining  8,073  feet,  B.  H 

180  pieces  12  inches  by  12  incheb  by  32.  feet, 
conUining  48,920  feet,  B.M 

470  pieces  12  inches  by  12  inches  by  24  feet, 
containing  137,052 feet,  B.M 

2  pieces  8  inches  by  10  inches  by  10  feet,  con- 
taining 184  feet6.M 

2  pieces  8  inches  by  12  inches  by  16  feet,  con 
taining  266  feet.  B.  Iff 


No.  4.  Qolnoy 

Saw-lCm  Ck>.. 

Qoincy,  HL 


PerlL  Amoont 


Total 


$15.00 
17.00 
16.00 
16.00 
17.00 
17.00 
17.00 
27.50 
22.60 
16.00 
17.00 


$64128 

204.00 

128.00 

27&78 

221.00 

2,880.25 

6122 

1,872.80 

8,103.02 

2.14 

4.35 


No.   5.   KnApp, 

Stoat  ft  Co., 

Fort  Madison, 

Ipwa. 


PerlL  AuMnnt. 


8,307.74 


$18.60 
14.60 
14.00 
l&OO 
15.00 
16.00 
10.00 
25.00 
20.00 
l&OO 
16.00 


$577.15 

174.00 

112.00 

261.86 

106.00 

2,248.70 

40.15 

1,24a  00 

2,750.04 

2.01 

4.09 


No.  6.  Canon  ft 

Band.  Keokuk, 

Xowft. 


PerlL 


7,680.60 


$13.60 
14.00 
13.60 
13.75 
14.75 
14.50 
14.00 
20.00 
18.50 
15.00 
14.00 


$sn.i6 

168L0I 

loaoo 


18Sl25 

2,087.88 

48.00 

088L40 

2t,  65111 

101 

171 


6^01100 


Abetraot  of  nropoeaU  received  and  opened  by  Mai,  A,  Mackenzie^  Corps  of  BngineerM, 
at  Bock  liland,  lU,^  at  2p,  m.,  September  26,  1888,  for  furnishing  and  delivering  at 
Keokukf  Iowa,  about  27,000  pounds  round  and  flat  bar-iron. 


Articles. 

No.1.  W.J.Broatch, 
Omalia,  Nebr.* 

No.  2.  Bwald  Iron 
Co.,  St.  Louis,  Ma 

Per 
poond. 

Amount. 

Per 

pound. 

Amount. 

13.600 nonnd* fi^n. ft in<'-h.  n>xind. common  .......*-r.^ 

OenU. 
2 

11 
1.9 
1.9 
2 

14 
15 
14 
14 
14 
14 
14 
1.95 
15 
175 
16 

$27100 

61.05 

100.70 

3.57 

31.40 

8.83 

.60 

24.00 

1120 

1.44 

116 

186 

5.26 

31.60 

1187 

160 

Cents, 
2 

12 
1.85 
1.85 
2 

126 
145 
125 
166 
126 
126 
125 
1.9 

$27160 

9.Qfi0  nnnnilfi  Irvm.  &  inAh.  mniui.  AonniMm  ...........r.i--r.-T- 

64.00 

5.300 Donnds iron. i  inch, roand. common  t^^ 

9105 

188 nonnds  iron. li inches,  ronnd. common. 

148 

1.570  nonnds  iron.  2  inches,  ronnd.  common  

81.40 

368 nonnds  iron.  If  inches,  ronnd. refined. . ...........t-t 

126 

84  pounds  Iron.  2  inches,  ronnd.  refined  ..........^r... 

.59 

1,000  ponnds  iron,  flat  bar,  3  inches  by  1  inch,  refined 

800  pounds  iron,  fiat  bar,  4  inches  by  li  inches,  refined 

60  ponnds  iron,  fiat  bar,  2  inches  by  }  inch,  refined 

00  nonnds  iron,  fiat  bar.  2  inches  bv  ft  inch,  refined 

2160 

21.20 

L85 

2.62 

140  pounds  iron,  flat  bar.  4  inf^bes  bv  *  in^h.  r^fiped ^ . . 

115 

270  nonnds  iron,  fiat  bar.  6  inches  by  ft  inch,  common 

5.13 

6  kem  Hnikffii,  7  InnhAA  pv  4  Inch.  90  POnnds 

610 nntA, hexflLffon. for  1-inch  bolts. 450 nonnds 

610  washers,  cut  for  1-inch  bolts,  100  ponnds 

Total 

681.94 

*Aoeepted  and  formal  oontnot  made. 


APPENDIX  A.  A. — ^REPORT   OF  HAJOB  MACKENZIE. 


1771 


Ab9iraet  of  proposaU  received  and  opened  by  Maj.  A.  Maekenzie,  Corpe  of  Engimeere, 
at  Rock  Utand,  III,,  ApHl  18,  1889,  at  2  p.  m,,  for  fimUhing etone  /or  uee  at  the  Dee, 
Moines  Bapide  CantU. 


Ko. 

Name  and  addreM  of  bidder. 

Articlea. 

Per  cable 
]rard. 

i 

Fort  Hadiaon  aod  Appanooae  Sinie  Com- 
paay,  F6rt  Vadlaon,  Iowa. 

PatterBon  Broa..  Keokak.  Iowa 

206  evblo  yards  fkce  atone ••*.. 

$8.47 

183  onbf  A  y!^itla  h^lcinr  vtone  r^-^.M^-w-rr 

4.90 

a,  100  onbio  yards  riprap  face  stone 

S.00O  eabio  vards  rabble  fllliaff 

1.96 
.78 

Total  amonnt  of  bid 

/ 

l^8W.86 

1 

206  cubic  yards  face  stone 

'8.00 

183  cubic  yarda  bacUng  stone 

8.06 

2,100  eubic  yards  riprap  face  9tone 

2.000  cubic  yards  rabble  fllllnff 

2.00 
.66 

«.26aoo 

Ahetract  of  propoeaU  received  and  opened  hy  May,  A.  Mackenzie^  Corpe  of  Engineere,  at 
Bock  leland,  III.,  at  2  p.  m.,  September26,  1888,  for  fwmiehing  etonefor  ueeaithe  Dee 
Moines  Bapids  Canal  and  Dry  Dock,  and  delivering  the  same  on  United  States  barges 
in  canal  or  in  the  river  within  5  miles  of  the  head  of  the  canal,  or  1  mile  of  its  foot. 


Ho. 

ITame  and  address  of  bidder. 

ArUoles. 

Per  eabie 
yard. 

Amoant 

1 

A.  J.  Wbltney,  Bock  Island,  III 

Paiteraon  Bros.,  Keoknk,  Iowa* 

800  cabio  yards  face  stone 

fiaso 

6.00 
2.30 

13.166 

600 

6^900 

100  cabio  yards  backing  stone 

3,000  cable  yards  riprap  face  stone. . 

Total  amoant  of  bid 

10,660 

800  cubic  yarda  face  stone 

******* 

2 

10.00 
6.00 
2.26 

3,000 
600 

6,760 

100  cable  yards  baokilifr  stone 

8,000  cobic  yards  riprap  face  stone. . . 

Total  amoant  of  bid 

10,360 

*  Accepted;  formal  contract  made, 


Ahstrad  of  proposals  received  and  opened  by  MaJ.  A,  Ufaokensie,  Corps  of  Engineers,  at 
Boek  Island,  HI,  Anril  18, 1889,  at  2  p.  m,,  for  hydraulio  cement  for  use  at  the  Dee 
Moines  Bapids  Canal, 


Ko. 

Name  and  addreaa  of  bidder. 

Cement,  natural,  600 
barrels,  per  barrel 

Bemarks. 

In  barrels. 

In  bags. 

1 
S 

Heaoham  A  Wrijcht.  Oblcago,  lU 

Mattes  MoKamara,  Keoknk^owa .... 

$1.16 
1.09 

10.96 
.961 

Utlca  cement. 

Bids  as  made,  87  eenta  per  barrsl 
of  266poaBda. 
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A  A  4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIPS  CANAL. 

The  Des  Moiues  liapids  Canul  was  open  for  navigation  during  the  past 
year  two  hundred  and  forty-five  days,  during  which  time  there  passetl 
through  it  1,022  steam-boats  and  288  barges,  cairying  22^880  passengers, 
50,008  tons  of  merchandise,  and  381,559  bushels  of  grain.  There  also 
passed  through  118,508,045  feet  of  lumber,  26,333,320  feet  of  logs, 
50,221,090  shingles,  and  37,413,810  lath. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  Bapids  Canal 
during  past  year  have  been  $38,885.37.  These  expenses  are  now  pro- 
vided for  by  an  indefinite  appropriation  made  by  act  of  Congress  of 
March  3, 1881. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic. 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report  is  appended. 

ABSTRACT  OF  APPROPRIATIOXS. 

By  act  approTed — 

April  30,  1878 $7,500 

Jane  18^  1878  (allotment) * 32,500 

March  3,  1879 40,000 

June  14,  1880 30,000 

March  3,  1881,  for  fiscal  year  endinn; — 

Jono30,  1882 45,000 

Jone30,  1883 75.000 

June30,  1884 47,000 

June  30,  1885 40,500 

June  30, 1886 43,000 

June  30,  1887 •. 44,000 

June30,  1888 42,000 

June30,  1889    39.000 

Total : lisi^ioo 

Money  statement. 

July  1,  1888,  balance  on  hand $1,047.40 

June  30, 1889,  amount  drawn  from  Treasury  under  indefin  i  te  appropriation    39, 000. 00 

40, 047. 40 
June  30,  1889,  amount  expended  during  fifloal  year 38,885.37 

June30,  1889,  balance  on  hand 1,102.03 


Expefuiiiures  for  operating  and  care  of  Des  Moines  Rap%d»  Canal  for  ftgoal  year  ending 

June  30,  1889. 


Office  and  admlniatration. 

Canal  and  locks. 

Month. 

Salaries. 

Sapplie«. 

Miflcel- 
laneona. 

Total. 

Labor. 

SnppUes. 

Carrent 
repairs. 

Total 

1888. 
July 

$37&00 
876.00 

**"750.00 

$&00 

'$4i'39 
63.65 
96.00 

$380.00 

418.30 

63.65 

854.85 

$1. 513. 00 
1,515.00 

"2, 765.' 84 

25.80 

2,68&83 

1,342,60 
1,400.00 
1,471.49 
1,438.33 
1,441.00 
1,640.00 

$83.00 
14&3i 
186.76 
22.'>.  61 
849.12 
106.16 

26.60 
142.86 
208.19 
124.20 
604.87 

61.90 

1647. 84 

'J92.53 

64.88 

1,801.75 

2&19 

336.36 

170.47 
143.38 
219. 7: 
85.05 
166.70 
285l34 

$3,294.74 

Aagoat 

I,056l84 

SeptomW 

October 

Korember 

8.*85* 

25L64 

4.206.10 

40L11 

December 

3.180.85 

1889. 
January 

640.00 
876.00 
875.00 
640.00 

9.04 

1.70 

83.60 

649.04 
879.80 
459.40 
649.05 

1.539.67 

Febmary 

March. 

3.10 

.80 

9.05 

1.685.74 
1,P99.30 

April 

1.697.67 

5Ky...;..::;:::: 

2.212.67 

June ..«.. 

220.00 

21.44 

241.44 

1,987.24 

Total 

a;  760. 00 

26.80 

818.82 

4,09&62 

17,341.79 

■ 

2,277.97 

8,689.20 

23,20&M 
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£xpeitdiiurc8 /or  operating  and  oare  qf  Dm  Moine$  Bapids  Canal — CoutiDued. 


Month. 


July 

Angiul . . . 
BeptMnber 

October 

KoTember 
December. 


1888. 


JmuMuay.. 
February 
March  ... 

Ai 


1889. 


June. 


Total. 


Dredging  oaoal. 


Labor. 


$1,  STL  00 
1,086.88 


1,037.42 


728.31 


8b  573. 60 


Snppliea. 


$847.18 
009.10 
190.83 
87&79 
402.57 


8.05 

188.79 

426.21 

28.39 

4.71 


8,52&00 


Current 
repairs. 


173.04 
866.87 
163.00 
908.42 
108.07 
420.80 

118.02 
88.74 

010.73 
03.86 

175.02 
19.16 


2,479l17 


Total. 


$2,401.76 

3,eoa80 

363.99 

3,724.63 

571.24 

420.60 

118.62 
91.79 

756.62 
1,218.37 

203.41 
23.86 


11, 68a  79 


Grand 
total. 


$5,120.50 
4,976.03 

009.28 
7,878.68 

972.36 
8, 567. 16 

2,307.23 
2,167.33 
3,114.31 
3,466.09 
2,415.98 
2,252.54 


88,885.37 


Drafflo  %iaUment  of  the  Det  Moinn  Rapids  Canal  for  the  year  ending  June  20,  1889. 


Month. 


1888. 

Jnly 

Avgoat 

September 

October , 

Kovember 

1889. 

March 

April 

May 

June 

Total 


Boats 
up. 


118 

122 

64 

48 

18 

8 

04 

76 

125 


Boats 
down. 


028 


80 
02 
67 
61 
10 

11 
39 
67 
65 


Barges 
Qpand 
down. 


894 


22 
41 
22 
27 
1 

24 
43 
29 
79 


Pas- 
sengers. 


Mer- 
ohandise. 


288 


7,707 

0^176 

887 

424 

40 

28 

403 

820 

0,390 


22,880 


Tont, 
4,362 
0^717 
6,380 
2,464 
406 

266 

7,982 

11,503 

10,860 


Orain. 


60,008 


ButheU. 

29,282 

24,833 

10,203 

7,136 

0,500 

3,800 

100,200 

90,830 

102,726 


381,559 


Month. 


1888. 


Jnly 

August 

September 
October  . . . 
Kovenber . 


March. 
iTnne .. 


1889. 


Tetel. 


Lnmbor. 


Feet. 

800,000 

10,328,064 

85,897.322 

41,637,722 

3,348,232 


3,648,092 

20,074,133 

8,473,280 


118^608,045 


Logs. 


Feet 


10,533,200 
6,074.000 
1, 779, 000 


650,  roo 

2,910,000 
4,287,120 


26,833,320 


Shingles. 


Number. 
443,000 

5,702,600 
12,103.250 
17,807,099 

1,606,000 


465,000 
9,606,250 
2,480,000 


60,221,009 


Lath. 


Number. 

172,000 

2.808,000 

12,103,250 

11, 915, 380 

723,000 


610,800 
6,249,760 
3,931,030 

^413,810 


No.  of 
lockages. 


167 
216 
369 
471 
64 

18 
178 
233 
236 


1,941 
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ComparaHvt  expenditurea  far  aperoHug  OMd  care  of  De$  Maine*  Rapid*  Carnal  far  Jiaeal 

years  1882  to  1889. 


1882. 
1888. 
1884. 
1886. 
1886. 
1887. 
1888. 
1880. 


Office  and  administntioii. 


18,710.00 
4,82L12 
5,046.22 
6,01&00 
5,226.00 
4,878l00 
4,870.00 
8,750.00 


Sap* 
pUes 


0161.00 
280.66 
200.12 
245.41 
200.12 

86.10 
154.04 

26.80 


UmaooA 


1560.62 
448.52 
665.62 
578.88 
432.10 
424.48 
481. 70 
818.82 


TotaL 


H.  422. 81 
6.560.60 
5,010.06 
5.834.10 
6, 866L  22 
4,884.67 
5,606.74 
4,086.62 


Canal  and  looka. 


Labor. 


121,122.70 
26»813.40 
17.654.28 
17,61&07 
17,731.76 
1^326.23 
16^802.82 
17.241.70 


BappU' 


11,664.06 
2,216.87 
4,844.51 
1,886.02 
2,226.23 
2,752.80 
1,042.04 
2,277.07 


Bepaira. 


$1,046.03 
8,203.01 
1,201.20 
5,237.88 
6,652.87 
3.776.58 
7,072.20 
8,688.20 


TotaL 


024.72178 
31,238.38 
23,288104 
24,840.77 
25, 610.88 
24,884.62 
26,80&06 
28,208.06 


1882. 
1888. 

1884. 
1885. 
1886. 
1887. 
1888. 
"1880. 


Dredging  oanaL 


Labor. 

SappUea. 

Bepaira. 

02,840.48 
4,765.03 
7,486.46 
8,858.12 
4,081.65 
6,140.46 
5^084.77 
6^578.56 

$572.00 
1,538.80 
4,780.82 
8^580.00 
3,017.40 
8, 810. 12 
2,267.68 
8,52&06 

046.58 
508.04 
1,262.02 
1,88&78 
8,630.41 
2,453.88 
1,808.83 
2,470.17 

Contract. 


$14,080.80 
30,66&17 


TotaL 


$17,830.40 
37.568.04 
13,536u70 
18,822.54 
11,632.45 
12.418.55 
0,16L24 
11,580.70 


KiaoeUa. 
neooa. 


•068.75 

•8,664.07 

*686.78 


tl,827.82 


Ozand 

totid. 


N7,068L84 
77.828.70 
48.288.42 
44,60&80 
48,000.6$ 
42,162.84 
42,802.86 
S8,886w87 


*  Maohlne^bop. 


t  Boom  aboTo  gnard-loolE. 


CamparaUve  trajffo  9tatememt,  ihowing  the  total  traffic  that  ha§  passed  through  ^  eaaud 

since  its  opening  in  1877,  J^y  fiscal  years  ending  June  30. 


Fliioalyear. 


1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 


I 


ro 


670 
802 
067 
840 
780 

1,107 
013 
880 
784 
000 
606 

1,022 


I 


648 
454 
651 
276 
444 
705 
215 
160 
218 
318 
235 
288 


i 

I 


6.008 
13,231 
10,003 

8,568 

0,102 
18, 057 
13,065 
22,221 
20.707 

8,330 
22.880 


2*on«. 
53,346 
64,658 
78,080 
44,062 
20,043 
43,368 
54,215 
54,120 
56,001 
52,816 
33,160 
50.008 


I 


BfuhOt. 

737,416 

2,102,642 

2,107,460 

1.151,002 

781,817 

728,174 

470,580 

776,432 

465,681 

366^432 

143,037 

381,550 


I 


Feet, 

26,000,000 
33,847,612 
21,832,478 
52,256,235 

17, 160,  on 

13.003,826 

57, 018, 151 

43, 110, 707 

22,  TOO,  823 

178,754.876 

166,827,752 

118,508,045 


FeeL 


8.086,000 

13.160,060 

11,013.410 

4,475,000 

1,040,000 

0, 300,  704 

2.770,670 

3.105,360 

24.827,000 

34,505,000 

26,333,320 


d 

S 


Number. 

4,000,000 

8,721,796 
27, 863, 640 
11,657,656 

3,112,825 
11, 668.  UOO 
16,024,645 
13.473,206 

4,302,800 
10,061,781 
83,642,450 
50,221,000 


8 


ao 


Number. 

3,700,000 
11,748,008 
30,561,000 
15,001.000 

4,886,260 

4,436.000 
26,182,260 
25,018,760 

8,263,000 
00,450.082 
40,848^840 
37,413,810 


No. 

1,564 
8,487 

2,: 

1,806 
1,270 


1,717 
1,748 
1,041 


BXPOBT  OF  MB.  M.  MBI08.  UNITBD  STATES  CIVIL  RNGIXSEB. 


United  States  Enoinebb  Office, 

Keokuky  Iowa,  July  1, 1889. 

Majob  :  I  have  the  honor  to  submit  the  following  report  on  ^'operating  and  oaroof 
Deo  Moines  Bapids  Canal "  for  the  fiscal  year  ending  Jane  30, 1889 : 

The  oanal  was  open  to  navigation  245  days  and  closed  120  days. 

The  great  flood  of  1888  gradnally  subsided,  and  in  the  fall  of  1888  the  usual  low- 
water  stage  came  on  in  September,  but,  as  a  rule,  the  last  fiscal  year  has  been  marked 
by  a  very  good  boating  stage  of  water  nearly  all  the  time. 
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RKPAUtfl  TO  CANAL  BMBANKMEKT. 

No  work  on  the  embankment  has  been  done  daring  past  year.  The  weak  placet 
below  Nashville  remain  as  tLev  were  at  date  of  last  report.  They  are  M&fe,  except  in 
ease  of  another  great  flood.  Sboold  such  an  one  occnr  in  the  fntare,  the  embankment 
will  have  to  be  re-enforoed  on  the  inside,  bat  it  is  not  at  present  necessary. 

At  the  gnard-lock  the  macadam  was  removed  from  the  lock-gronnds  and  taken  to 
the  dry-dock  for  making  concrete.  The  earth  taken  from  the  embankment  above- 
the  dry-dock  was  used  to  replace  this  macadam,  greatly  improving  the  appearance 
of  the  lock-grounds.  ~ 


DRKDOINO  CANAI^ 


s 


The  canal-dredee  was  employed  from  Jaly  1,  1868,  to  September  18, 1888,  from  Oc- 
tober 5  to  30,  1888,  and  from  April  1  to  18, 16^99,  at  varioas'points  in  the  canal.  In 
September  the  entrance  to  dry-dock  was  dug  and  5,158  cabio  yards  mud  removed 
from  the  dry-dock  prism. 

Material  removed : 

Vicinity  of  Sandusky cubic  pards..  60,416 

Vicinity  of  Price's  Creek ;...do....  18,890 

Vicinity  of  Lower  Lock do....    6,971 

Total 86,278 

The  dredge  was  worked  night  and  day  in  the  canal,  and  though  the  machine  has 
been  a  great  portion  of  the  time  away  from  Keokuk,  the  output  for  the  year  has  been 
greater  than  in  any  other  year,  except  one,  when  a  con  tractor,  with  two  dredges  and 
the  United  States  dredge  together,  removed  113, 000  cubic  yards. 

The  night  and  day  working  of  the  dredge  seems  very  satisfactory,  and  practically 
gives  us  two  machines,  as  compared  with  day  work  only. 

The  four  dump-boats  were  decked  and  repaired  during  the  winter,  to  fit  them  for 
another  season's  work,  but  will  require  extensive  rebuilding  next  winter,  as  they  are 
now  five  years  old,  and  have  seen  very  constant  and  hard  service. 

RBFAIB8  TO  PLANT. 

The  usual  current  repairs  were  made  from  time  to  time,  including  the  work  on  the 
four  dumps  above  referred  to.  The  fence  at  the  middle  lock  had  to  oe  again  partially 
rebuilt,  owing  to  the  rotting  o£f  of  the  posts. 

BOUNDARIES   TO  CANAJL  PROPERTY. 

The  remarks  made  in  the  last  annual  report  apply  in  all  respects  for  the  fiscal  year 
ending  June  30, 1889.    Nothing  farther  has  been  done. 

REPAIRS  TO  IX)CK  GATES  AND  MACHINERY. 

Bat  little  repair  has  been  needed  to  the  lock  gates  or  machinery.  The  gates  at  the 
guard-lock  will  probably  have  to  be  rebuilt  in  the  course  jof  cue  or  two  years,  more  as 
they  are  out  of  water  so  much  of  the  time  in  summer  that  decay  proceeds  faster  in 
them  than  in  the  other  gates. 

MACHINE-SHOP. 

Daring  the  winter  four  lock  engineers  and  two  carpenters  have  been  basy  on  va- 
rious repairs  to  canal  and  other  plant.  Two  small  dynamos,  of  2,000  c.  p.,  were  built 
for  United  States  launches,  the  dredge-engine  was  thoroughly  overhauled,  and  all 
her  machinery  put  in  good  order. 

The  old  wooden  building,  built  originally  of  second-hand  lumber,  is  becoming  rotten 
and  unfit  to  carry  the  shading,  etc.  This  building  should  be  replaced  by  a  fire-proof 
structure,  of  brick  or  stone,  for  the  safe  storage  of  thousands  of  dollars  worth  or  pat- 
terns and  machinery,  liable  to  be  consumed  at  any  time  in  the  present  inconvenient 
and  inflammable  wooden  building. 

It  is  estimated  that  $3,500  would  provide  a  suitable  structure  with  iron  roof  and 
shutters  and  a  comparatively  fire-proof  pattern-lofb  over  the  machine-shop. 

CAPSTANS  AT  THE  LOCKS. 

The  large  raft  traffic  that  passes  through  the  canal  has  developed  the  necessity  for 
some  means  of  facilitating  the  passage  of  the  canal  by  these  unwieldy  tows.    A  steam 
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capstan  at  each  lock  would  greatly  increaae  the  speed  of  passing  throagh  the  locks^ 
and  conld  be  supplied  with  steam  firom  the  lock-boiler  which  is,  at  the  time  these 
capstans  would  be  in  use  doing  nothing. 

The  manual  labor  of  hauling  rafts,  300  feet  long  and  75  feet  wide,  into  and  out  of 
the  locks,  is  ho  severe  that  the  boata'  crews  become  so  worn  out  they  are  unable  to 
work  at  night,  and  in  consequence  often  lose  much  time  and  blockade  the  caoal, 
when,  were  the  severe  labor  removed,  the  work  could  go  on  continuously,  thus  in- 
creasing the  capacity  of  the  cai)al  and  relieving  rafting  of  one  of  its  heaviest  taxes. 

I  estimate  |650  for  the  cost  of  a  suitable  steam  capstan  at  each  lock  or  $1,950  for 
the  three  locks.  These  capstans  are  greatly  desired  by  the  lumbermen,  and  would  be 
a  proper  addition  to  the  canal  plant. 

Busnnsss  of  the  canal. 
• 
The  canal  traffic  does  not  appear  as  large  as  in  some  other  years,  owing  to  the  good 
stage  of  water  permitting  boats  to  go  outside.    Nearly  all  the  upward-bound  traffic, 
however,  has  been  through  the  canal. 

Very  respectfully,  your  obedient  servant, 

M.  Mbiob, 
UniM  Staiet  CiM  Engineer, 
Maj.  A.  Mackenzie, 

Corpe  of  Engineere,  U.  8.  A, 


A  A  5- 

DRYDOCK  AT  DE8  MOINES  RAPn>S  CANAL,  MISSISSIPPI  RIYEB. 

At  the  beginning  of  the  fiscal  year  no  funds  were  available  for  this 
work,  but  by  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of 
$16,250  was  appropriated  for  its  completion.  During  the  past  year  the 
grading  and  paving  of  the  bottom  of  the  dock  was  completed,  the  pump- 
house  was  b  uilt,and  pumps  set  up  and  the  timber  work  of  dock  bottom 
nearly  finished. 

The  dry-dock  will  be  completed  at  an  early  day,  with  the  funds  now 
available,  there  remaining  only  the  construction  of  a  small  amount  of 
wing  and  slope  walls  and  of  timber  work  of  the  dock  bottom.  The  large 
plant,  owned  by  the  United  States  and  used  in  connection  with  the  im- 
provement of  the  Upper  Mississippi  Eiver,  will  make  use  of  the  dock, 
and  already,  in  its  unfinished  condition,  it  has  proved  of  great  service 
for  repair  and  construction.  The  dock  will  also  be  of  great  benefit  to 
the  entire  commerce  of  the  river. 

ABSTRACT  OF  AFPROPRIATIONB. 

By  act  passed  Angust  2, 1882 130,000 

By  act  approved  Jnly  5, 1684 30,000 

By  act  approved  Angnst  5, 1886 • 48,750 

By  act  of  Angust  11,  1888 16,950 

Total 125,000 

Money  statement 

AmoQDt  appropriated  by  act  of  August  11, 1888 $16,250.00 

Jnly  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $14,017.55 

July  1,  1889,  outstanding  liabilities 225. 00 

14,242.55 

July  1,1889,  balance  avaUable ^ 2,007.45 


^-^ 
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^  A  6. 
HARBORS  OF  REFUGE  ON  LAKE  PEPIN,  AT  STOCKHOLM,  WISCONSIN. 

My  la8t  annual  report  refers  to  tbe  damage  done  to  this  pier  at  the 
time  of  the  breaking  up  of  the  ice  in  the  spring  of  188d«  After  the 
^ater  in  Lake  Pepin  fell  sufficiently  to  permit  of  a  thorough  examina- 
tion, it  was  found  that,  while  most  of  the  material  could  be  utilized, 
about  4  feet  of  the  top  of  the  pier  was  so  broken  up  as  to  necessitata 
rebuilding. 

Repairs  Were  commenced  August  23  and  completed  early  in  l^ovem- 
ber,  1888.  Sloping  sides  were  substituted  for  vertical  sides  of  super- 
structure, and  the  angle  between  cribs  and  bed  of  lake  was  filled  in 
with  brush  and  rock.  As  the  ice  can  now  slide  up  on  this  pier,  as  in 
case  of  the  pier  at  Lake  City,  it  is  thought  that  the  safety  of  the  pier  for 
some  time  to  come  is  assur^. 

At  the  time  of  making  my  last  annual  report,  before  the  condition  of 
the  injured  pier  was  thoroughly  known,  it  was  thought  that  an  addi- 
tional appropriation  would  hd  necessary  for  carrying  out  the  necessary 
repairs ;  but,  by  careful  management,  the  work  was  accomplished  with 
the  funds  available* 

Unless  an  extension  of  the  work  is  deemed  desirable,  no  further 
appropriation  for  this  work  is  needed  at  the  present  time. 

A  balance  of  $139.47  is  still  on  hand  and  will  be  used  for  small 
repairs. 

.    ABSTRACT  OF  APFROPRIATIONB. 

By  act  passed  Anffast  2, 1882 $10,000 

By  act  approved  July  5, 1884 15,000 

Total ._.. 25,000 

Money  statement. 

July  If  1886,  amount  available $5,929.06 

July  1,  lS89y  amoant  expended  dnring  fiscal  year,  ezcltiBlve  of  liabilities 
ouUtanding  June  30,  1888 5,789.59 

July  1,  1889,  balance  available 139.47 


A  A  7. 

PBELIMINABT  EXAMINATION  OF  MOLINE  CITY  HABBOB,  ILLINOIS. 

United  States  Engineeb  Office, 

Rock  Island,  TIL,  December  7, 1888. 

Genebal:  Tbe  river  and  harbor  act  of  August  11 ,  1888,  provides  for  a 
preliminary  examination  of  '*  Moline  City  Harbor,  Illinois,''  with  a  view 
to  determining  whether  said  harbor  be  worthy  of  improvement  by  the 
General  Government.  This  examination,  assigned  to  me  by  letter  of 
the  Chief  of  Engineers  of  August  28, 1888,  having  been  completed,  I 
have  the  honor  to  submit  the  following  report  thereon. 

Under  date  of  August  9, 1887,  there  was  referred  to  me  for  report  a 
letter  dated  Augast  2, 1887,  and  addressed  to  the  Secretary  of  War  by 
Hon.  William  H.  Gtest    This  letter  forwarded  and  commended  a  peti- 

ENO  89 112 
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tion  indorsed  by  the  Moline  city  conncil,  and  presented  to  the  Secre- 
tary of  War  by  citizens  of  Moline.  The  letter  and  petition  called  for  a 
survey  '^  to  determine  the  cost  of  improving  the  landing  and  harbor  at 
the  city  of  Moliue.so  that  the  largest  steam  craft  rnnning  on  the  Upper 
Mississippi  may  be  able  to  land  at  the  lowest  stage  of  water."  A  spe- 
cific plan  and  location  for  the  landing  was  presented  by  the  petition. 
A  report  npon  the  questions  presented  was  submitted  by  me  under 
date  of  January  25, 1888,  much  of  which  report  is  reproduced  herein. 

Upon  receipt  of  notification  that  a  further  examination  was  required 
by  act  of  Congress,  I  addressed  a  letter  to  the  mayor  of  Moline,  under 
date  of  September  13, 1888,  calling  attention  to  the  object  of  the  pre- 
liminary examination,  referring  to  the  former  petition,  and  requesting 
any  further  available  statistics  and  information.    The  reply  was  as 

follows : 

Office  Dbbrk  &  Co., 
MoUne,  III,,  November  20,  1888. 

Deab  Sir:  Toar  commnnication  of  September  13  was  received  daring  my  absence 
from  home,  and  was  through  mistake  filed,  my  attention  having  never  been  called 
to  its  existence  an  til  yesterday. 

The  river  and  harbor  act  of  Angust  11, 1888,  can  not,  in  my  opinion,  mean  anything 
different,  or  mean  any  other  location  except  the  one  mentioned  in  the  memorial  of 
July  25,  1887. 

The  memorial  presented  to  the  Secretary  of  War  by  Mr.  Qest  contains,  or  did  con- 
tain at  that  date  (Jnly,  1887),  all  the  faot«  and  information  that  conld  reasonably  be 
obtained  that  would  have  any  bearing  on  the  question. 

Of  coarse  more  reasons  are  coming  forward  every  day  whv  our  city  should  have  a 
water  outlet  and  inlet  for  its  rapidly  increasing  traffic,  if  such  can  be  had  without  an 
unreasonable  cost,  which  cost  could  be  determined  by  survey ;  and,  if  I  am  not  mis- 
taken, a  copy  of  such  a  survey,  made  by  competent  engineers,  is  now  in  your  posses- 
sion. 

Moline  is  a  river  town,  and.  as  the  memorial  states,  wu  bad  a  good  landing  up  to 
the  year  1868,  when  it  was  taken  from  us  by  the  United  States  Government,  leaving 
us  entirely  without  shipping  facilities  by  water. 

The  proposed  work  is  both  local  and  general.  It  can  not  but  be  both.  It  is  local 
in  this  way,  that  it  gives  the  people  of  this  locality  increased  shipping  facilities ;  it 
is  general  in  that  it  gives  other  river  towns  access  to  us  in  a  way  that  the3  are  now 
deprived  of. 

Yours,  truly, 

C.  O.  Nabon, 
Mayor  Citjf  of  MoUne. 

Maj.  A.  Mackenzie, 

Bock  Island,  HI, 

The  points  presented  in  the  petition  of  the  citizens  of  Moline,  whichf 
as  is  shown  by  the  above  letter,  are  the  points  to  be  considered  in  con- 
nection with  an  examination  of  Moline  City  Harbor,  are  that  Moline  is 
an  important  mauofactaring  city,  making  large  shipments  by  rail  and 
furnishing  the  Chicago,  Bock  Island  and  Pacific  Bailway  more  freight 
than  any  other  point  on  its  line  west  of  Chicago;  that  previous  to  1868 
Moline  had  a  good  landing  on  the  north  side  of  Benham's  Island  (a 
small  island  north  of  and  connected  with  Rock  Island),  from  which 
landing  large  shipments  of  freight  were  made  at  all  stages  of  the  river, 
but  that  the  use  of  such  landing  and  the  former  highway  leading  to  it 
has  been  prohibited  by  the  Government  since  it  purchased  the  island, 
and  that  the  only  present  method  of  shipping  by  water,  except  at  high 
stages,  is  by  hauling  freight  to  the  Eock  Island  City  landing,  3^  miles 
distant ;  that  a  considerable  portion  of  trade  of  the  county  naturally 
tributary  to  Moline  is  diverted  to  more  distant  points  having  good 
landings ;  that  it  is  of  vital  importance  to  the  community  to  have  water 
communication,  and  that  the  importance  of  Moline  as  a  manufacturing 
and  shipping  point  entitles  it  to  a  landing  on  the  Mississippi,  if  the  same 
can  be  had  at  a  reasonable  expense.    The  petition  further  claims  that 
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an  excavation  made  by  the  commanding  officer  of  the  arsenal  in  con- 
nection with  the  water-power  pool  farniBhes  a  channel  from  the  head  of 
the  wing-dam  at  the  head  of  the  island  along  the  south  side  of  the 
dam  and  island  to  the  bridge  at  Moline ;  that  a  slight  widening  of  this 
channel  and  the  removal  of  a  sand-bar  and,  probabl3%  a  little  rock  qat- 
ting^will  bring  the  channel  to  the  public  landing  at  Moline  and  pern)it 
the  largest  class  of  steamers  to  enter  the  harbor  and  land  at  all  stages 
of  water;  that  the  commanding  officer  of  the  arsenal  has  presented 
plans  for  widening  the  channel  from  about  120  feet  to  400  feet,  and  that 
such  widening  would  bring  the  channel  so  much  nearer  the  locality  set 
apart  for  a  public  landing. 

The  flacts  in  this  matter  as  shown  by  surveys  made  by  the  command- 
ing officer  of  the  Bock  Island  Arsenal,  by  the  citizens  of  Moline,  and 
by  this  office,  and  as  shown  by  official  records  and  personal  investiga- 
tion, are  as  follows : 

Moline  is  a  very  important  manufacturing  city  and  shipping  point 
At  the  present  time  nearly  all  of  the  shipments  and  receipts  are  by  rail. 
What  proportion  of  such  shipments  and  receipts  would  be  affected  by 
water  transportation,  if  a  safe  and  convenient  landing  were  available, 
it  is  impossible  to  determine;  but  enlarging  the 'facilities  for  water 
shipments  would  undoubtedly  benefit  the  manufacturers  of  Moline  and 
the  city  generally,  by  increasing  the  effect  of  water  competition  on 
railroad  rates. 

Moline  has  no  natural  convenient  harbor,  being  located  on  the  Bock 
Island  Bapids  and  separated  from  the  channel  of  the  river  by  a  long 
and  broad  stretch  of  shallow  water  with  rock  bottom.  In  former  years 
use  was  made  of  a  landing  on  the  north  side  of  Ben  ham's  Island,  which 
landing  was  reached  by  passing  over  tlie  old  bridge  and  the  head  of  Bock 
Island*  Since  the  Government  purchased  Bock  Island  and  established 
an  arsenal  thereon  this  landing  has  not  been  used,  and  the  records 
show  that  Moline,  with  a  view  to  hastening  the  completion  of  the  new 
Moline  Bridge,  pledged  itself  not  to  ask  for  certain  privileges,  among 
which  was  that  of  using  the  bridge  and  roadway  over  the  island  for 
a  connection  with  the  old  landing.  But  this  landing,  which  is  on  a 
rocky  shore  in  a  very  swift  current,  involving  a  haul  now  considered 
prohibitory,  while  taken  advantage  of  when  dependence  was  necessa- 
rily placed  on  river  transportation,  and  used  by  boats  when  freights 
were  large  and  rates  very  profitable,  is  not  now  considered  safe  or 
convenient.  The  landing  is,  however,  as  good  at  the  present  time 
as  it  ever  was,  and,  if  any  advantage  would  result  therefrom,  the  Gov- 
ernment could  be  relieved  of  the  charge  of  injuring  the  natural  ship- 
plug  facilities  of  Moline  by  granting  permission  to  haul  freight  over 
the  bridge  and  head  of  island,  but,  were  such  permission  granted,  it 
is  almost  certain  that  no  advantage  would  be  taken  of  it. 

There  now  exists  a  narrow  and  crooked  cut  in  the  rock  bottom,  made 
to  £icilitate  the  flow  of  water  into  the  pool  of  the  Moline  water  power, 
from  the  head  of  the  wing-dam  above  Bock  Island  down  to  the  bridge 
at  Moline.  This  cut  is  about  4,400  feet  long,  from  120  to  140  feet  wide, 
and  said  to  be  3^  feet  deep  at  low  water.  Originally  an  increase  of 
width  to  400  feet  was  contemplated,  but  the  estimated  cost  of  such 
widening  was  over  $300,000,  and  the  plans  were  so  changed  as  to  only 
call  for  a  total  width  of  200  feet.  This  plan,  which,  in  connection  with 
a  further  improvement  of  the  water-power  privileges,  may  possibly  be 
carried  out  at  some  future  time,  if  Congress  will  appropriate  $100,000, 
the  estimated  cost  of  the  work.  The  plans  do  not,  however,  provide 
for  an  increase  of  depth  or  for  straightening. 
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The  proposition  of  the  city  of  Molioe  is  the  ase  of  the  exiBting  cat 
from  the  head  of  the  wing-dam  above  the  islaQd  to  the  Moline  Bridge 
as  a  navigable  channel  at  all  stages  for  the  largest  steam-boats  on  the 
Upper  Mississippi,  and  the  making  of  snch  additional  mad  and  rock 
excavations  as  will  extend  the  channel  across  the  water-power  pool  to 
the  Moline  shore,  where  a  public  landing  is  to  be  established  just  above 
the  bridge.  The  cut  is  shown  at  A  A  A,  and  the  proposed  landing  place 
at  B  on  accompanying  sketch. 

The  existing  cat,  owing  to  insufficient  width  and  depth  and  sharp 
turns,  is  not  a  practicable  channel  for  steam-boats.  Even  if  widened 
to  200  feet,  as  is  proposed  if  Congress  provides  $100,000  for  such  work, 
the  cut  would  still  be  most  unfietvorable  for  navigation  and,  in  my  opin- 
ion, seldom,  if  ever,  used.  Such  a  channel  would  furnish  no  greater 
depth  at  low  water  than  is  now  available  at  a  stage  of  about  3  feet  and 
over,  which  stage  exists  during  a  large  portion  of  the  year ;  yet,  at 
present,  boats  do  not,  at  any  stage  of  water,  enter  the  so-called  Moline 
Harbor,  the  inconveniences  and  delays  due  to  natural  causes  and  un- 
fortunate location  being  too  great  to  justify  such  landing.  The  very 
great  expense  of  widening,  deepening,  and  straightening  this  cut  so  as 
to  make  it  a  practicable  channel  at  all  stages,  in  my  opinion,  prohibits 
its  consideration. 

To  connect  the  existing  cut  with  the  proposed  landing  place  will  re- 
quire much  mud  and  rock  excavation  and  probably  cost  not  less  than 
$60,000.  The  resulting  landing,  disregarding  the  unfavorable  approach 
above  referred  to,  would  necessitate  the  maneuvering  of  boats  across 
the  water-power  pool  immediately  above  a  fixed  bridge,  an  operation 
which  would  make  the  landing  anything  but  safe  and  convenient.  It 
is  probable  also  that  some  trouble  would  result  from  deposits  in  the 
cut  and  harbor,  and  possibly,  if  in  the  future  large  amounts  of  water 
are  drawn  off  for  water  power  purposes,  the  water  level  in  the  harbor 
might  be  effected. 

Even  were  it  admitted  that  the  existing  cut  is,  or  at  small  expense 
could  be  made,  safe  and  convenient  for  purposes  of  navigation,  the  ex- 
pensive rock  cutting  for  extending  cut  to  the  Moline  shore  would 
hardly  appear  justifiable  or  necessary,  as  at  much  less  expense  a  more 
favorable  landing  for  steam-boats  could  be  established  at  the  island  end 
of  the  Moline  bridge  or  at  the  end  of  a  pier  built  out  to  the  cut  from 
the  Moline  shore.  Such  plans  while  referred  to  are  noi  recommended, 
it  not  being  considered  practicable  to  use  the  cut  as  a  navigable  chan- 
nel under  any  of  the  conditions  of  enlargement  liable  to  be  carried  out. 

There  are  points  at  the  upper  end  of  Moline  where  a  landing  might 
be  established  by  the  construction  of  a  pier  leading  to  the  deep  water 
of  the  river.  Such  a  landing  would  be  more  convenient  than  the  old 
landing  on  Benham^s  Island,  but,  involving  as  it  does  quite  a  long  haal 
for  some  of  the  manufacturers,  it  is  not  considered  a  desirable  plan  by 
the  representatives  of  the  city  of  Moline.  Such  plan  also  conflicts  with 
the  claimed  water  privileges  of  certain  mills. 

For  the  reasons  given  I  have  confined  my  examination  of  Moline  Oity 
Harbor  to  the  locality  set  apart  by  the  city  for  use  as  a  public  landing 
and  presented  for  consideration  by  the  representative  citizens  and  city 
council  as  the  only  one  suited  to  their  interests  or  thought  by  them  to 
be  desirable. 

While  the  desirability  of  a  good  and  convenient  harbor  at  Moline 
'Mfit  be  practicable  to  have  one  at  reasonable  expense"  mast  be  ac- 
knowledged, the  enormous  cost  which  would  attend  the  construction 
of  a  harbor  at  the  locality  proposed  and  the  approach  thereto  ^  so  that 
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the  largest  steam  craft  raoDiDg  on  the  CTpper  Mississippi  may  be  able 
to  land  at  the  lowest  stages  of  water,"  and  the  other  faots  presented 
herewith,  lead  me  to  the  conclnsion  that  <^  Moline  City  Harbor,  Illinois," 
is  not  worthy  of  improvement  by  the  General  Government. 
A  sketch  showing  the  locality  considered  is  inclosed. 
Very  respectfally,  your  obedient  servant, 

A.  Maosenzib, 


The  Chief  op  ENaiNEBBS,  U.  S.  A. 


Major  of  Engineers. 


A  A  8. 


PRELIMINABT  EXAMINATION  OP  MISSISSIPPI  RIVER,  THE  MAIN  SLOUGH 
AT  HAMILTON,  ILLINOIS,  TO  THE  END  OF  SECURING  A  GOOD  AND  SUF- 
ficient steam-boat  landing  at  that  point. 

United  States  Engineer  Oppioe, 
Book  Island,  III.,  November  27, 1888. 

General:  The  river  and  harbor  act  of  Angnst  11, 1888,  provides  for 
an  examination  or  snrvey  of '^Mississippi  Biver,  the  main  slough  at 
Hamilton,  111.,  to  the  end  of  secaring  a  good  and  sufficient  landing  at 
that  point." 

The  preliminary  examination  of  above-mentioned  locality,  assigned 
to  me  by  letter  of  the  Chief  of  Engineers,  dated  September  3, 1888, 
having  been  completed,  I  have  the  honor  to  submit  the  following  report 
thereon: 

The  work  contemplated  by  those  at  whose  suggestion  the  examina- 
tion was  ordered  by  Congress,  is  the  construction  of  a  channel  suitable 
for  the  interests  of  navigation,  from  the  main  river  through  a  slough  to 
the  foot  of  Broadway,  in  the  town  of  Hamilton,  where  it  is  proposed  to 
establish  a  public  landing  place. 

It  is  claimed  that  Hamilton  is  one  of  the  best  produce  markets  in 
Hancock  County ;  that  in  early  days  the  town  enjoyed  the  privilege  of 
having  a  steam-boat  landing,  but  that  about  twenty  years  ago  its  land- 
ing was  tilled  up ;  that,  as  a  result  of  such  filling  up,  the  operation  of 
saw-mills  has  been  prevented  and  the  shipping  of  produce  has  been 
made  expensive;  and  in  general  that  the  future  prosperity  of  the  town 
depends  upon  the  improvement  of  the  facilities  for  shipment  by  river. 

The  town  of  Hamilton  is  located  on  a  slough  of  the  Mississippi  Biver, 
near  the  foot  of  the  Des  Moines  Bapids.  It  has  a  population  of  about 
1,200.  Its  receipts  and  shipments  are  shown  in  the  accompanying  let- 
ters Of  the  Business  Men's  Association,  but  what  part  of  such  slupments 
and  receipts  would  be  effected  by  the  work  desired  is  not  known. 

Previous  to  the  construction  of  the  Keokuk  and  Hamilton  Bridge, 
communication  with  the  Iowa  shore  was  kept  up  by  a  ferry-boat,  which, 
at  low  and  ordinary  stages  of  water,  was  obliged  to  land  on  the  main 
river  bank,  at  points  designated  on  the  accompanying  sketch.  Occa- 
sionally, at  very  high  stages,  this  ferry-boat  was  able  to  pass  through 
a  cut-off  below  present  bridge  site  and  into  the  slough.  I  can  not  secure 
any  definite  information  as  to  former  steamboat  business  at  Hamilton: 
but,  if  such  business  ever  existed,  all  steamers  were,  from  natural 
causes,  restricted  to  the  use  of  the  same  landings  and  channels  as  were 
used  by  the  ferry-boat. 

It  appears  that  the  main  slough  at  Hamilton  is  not,  and  never  has 
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been,  a  navigable  channel  of  the  river  or  a  harbor.  At  the  present 
time  the  head  of  this  slough  is  closed  by  a  high  gravel  bar,  water  only 
reaching  the  slough  in  an  insignificant  stream  through  a  narrow  and 
crooked  cut-off  3  and  just  below  the  proposed  landing  the  slough  is  per- 
manently closed  to  navigation  at  any  stage  by  bridges.  The  natural 
harbor  of  Hamilton  is,  and  always  has  been,  on  the  main  river  bank  in 
front  of  the  town.  At  present  private  property  cuts  off  a  free  approach 
to  this  landing;  but  such  obstruction  would  appear  to  be  one  which  it 
is  not  the  province  of  the  General  Government  to  remove.  The  con- 
struction of  an  additional  harbor  in  the  slough  which  would  be  good 
and  sufficient  for  steam-boats,  and  generally  made  use  of  by  them,  seems 
impracticable.  The  elevation  of  the  rock  bottom  in  main  river  and 
slough  prohibits,  except  at  very  great  expense,  the  construction  of  a 
passage  from  the  channel  of  the  river  to  the  landing  proposed  by  the 
people  of  Hamilton,  which  could  be  used  by  regular  packets  at  a  stage 
of  less  than  6  feet  or  by  small  steam-boats  and  flat-boats  of  lightest 
draught  at  a  stage  of  less  than  3  feet  above  low  water. 

While  it  is  apparent  that  it  is  not  practical  to  establish  a  good  and 
sufficient  steam  boat  landing  in  t^ie  main  slough  at  Hamilton,  111.,  avail- 
able for  general  commerce,  it  is  possible  that  a  little  sand  and  mud 
dredging  at  the  cut-off  and  in  the  slough  would  enable  small  boats  of 
the  lightest  draught  to  reach  the  proposed  landing  during  a  portion  of 
the  year,  and  perhaps  local  shipping  interests  would  reap  some  benefit 
thereby;  but  this  dredging  of  a  shallow  channel  inland  from  the  river 
to  the  town  must  be  considered,  in  effect,  as  a  partial  substitute  for  a 
public  road  from  the  town  to  the  natural  landing  on  the  main  river 
bank,  and  it  does  not  appear  to  me  that  the  existing  conditions  or  pub- 
lic necessity  justify  the  undertaking  of  such  work  by  the  General  Gov- 
ernment. 

For  the  reasons  given,  I  am  unable  to  report  that  the  main  slough  at 
Hamilton  is  •*  worthy  of  improvement  by  the  General  Government." 

A  sketch,  showing  locality,  and  copieis  of  letters  received  from  Busi- 
ness Men's  Association  of  Hamilton,  are  sent  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  of  Engineer%, 

The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  PRESIDENT  AND  SECRETARY  OF  THE  BUSINESS    MEN'S  ASSOCIATION 

OF  HAMILTON.  ILLINOIS. 

Dear  Sir  :  Yours  of  receut  date,  and  a  letter,  under  date  of  September  20,  firom 
Major  Mackenzie,  were  handed  to  us  by  Mayor  Bridges,  and  for  reply  to  the  same 
would  respectfully  make  the  following  statement : 

1.  Hamilton  has  a  population  of  1^200  inhabitants. 

2.  Two  railroads,  the  Toledo,  Peoria  and  Western,  and  the  Wabash. 

3.  That  there  is  shipped  out  from  here  annually — 


Stone 800 

Hay 550 

Grain 75 

Fruit 25 

Apiary  stock - 8 

General  merchandise 15 

And  that  we  receive  for  city  and  vicinity — 

Coal 500 

Lumber 60 

General  merchandise 126 
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4.  Thongb,  being  a  river  towo,  we  have  been  deprived  of  a  eteam-boat  landing, 
except  in  nigb  water,  for  over  twenty  years,  and  tbat  witb  a  reasonable  amoant  of 
work  done  by  the  Government  we  would  be  enabled  to  take  advantage  of  the  facil- 
ities offered  by  river  in  shipping  hiy,  grain,  frnit,  and  other  produce  that  we  ship 
south,  either  by  river  or  rail,  and  that  we  hare  tohanl  on  wagons  to  Keokuk  for  ship- 
ment, and  pay  toll  to  the  Keokuk  and  Hamilton  bridge,  which  is  an  expense  on  us 
that  conld  be  avoided  should  we  have  a  steam-boat  landing,  which  would  enable  us 
to  i(hip  from  six  to  eight  months  in  the  year. 

5.  That  we  would  Hke  to  have  the  landing  located  at  the  foot  of  Broadway  street, 
and  the  city  owns  the  ground,  being  Front  street. 

6.  That  we  find  no  opposition  among  the  citizens  of  the  city  or  vicinity,  all  believ- 
ing it  to  be  a  public  benefit. 

7.  That  the  location  of  our  town  and  the  future  interest  of  the  river  points  to  the 
necessity  of  the  improvement. 

Very  respectfully, 

J.  W.  Pence, 
Seer^tary  Businesi  Association  of  JJamtlton. 

M.  Lbroy, 

President. 

Mr.  M.  Msiaa, 

U,  8,  Engineer,  Keohnk,  2&wa. 


BSPORTB  OF  THE  BIVSB  COMMTTTSB  TO  THE  BUSINESS  MEN'S  ASSOCIATION  OF  HAM- 
ILTON. 

(1.) 

Hamilton,  April  10, 1888. 

Hamilton  is  situated  on  the  Illinois  side  of  the  Mississippi  River,  at  the  foot  of  the 
Des  Moines  Rapids.  In  the  early  d&ys  of  her  settlement,  about  1852,  has  enjoyed 
the  natural  privilege  of  being  a  steam- l>oat  landing  until  about  the  year  1865.  At 
that  time  a  large  quantity  of  alluvial  land  began  to  fill  up  her  natural  port,  a  natural 
consequence  of  the  sudden  settlement  of  the  country  in  the  vicinity  of  Hamilton,  a 
country  which  had  been  considered  for  a  long  time  as  a  swampy,  wild  prairie,  and 
which  has  become  in  a  score  of  years  one  of  the  most  fertile  and  one  of  the  most 
thickly-settled  of  western  Illinois. 

The  local  authorities  of  the  city  have  at  difi'erent  times  made  appropriations  for 
the  improvement  of  the  landing,  but  without  avail,  having  not  the  means  to  appro- 
priate enough  funds  to  effect  the  improvement  so  badly  needed. 

The  lum^r  trade  of  the  city,  once  the  most  prosperous  of  Hancock  County,  de- 
creased until  her  saw-mills  had  to  shut  down  for  want  of  water  to  bring  logs  and 
lumber  into  her  port,  and  a  large  portion  of  her  population  had  to  leave  to  seek  em- 
ployment elsewhere. 

Since  the  year  1875  the  fill  has  constantly  increased,  and  in  season  of  low  river  it 
has  caused  the  water  to  be  stagnant  in  front  of  the  city,  and  in  the  summer  months 
the  noxious  exhalations  thereof  is  a  threatening  danger  to  the  health  of  our  popula- 
tion. 

Hamilton  is  one  of  the  best  produce  markets  in  Hancock  County  and  a  good  ship- 
ping point.  The  immense  quantity  of  produce  shipped  from  Hancock  County  finds 
a  natural  market  in  the  Southern  States,  and  a  well-developed  water-way  would  be 
an  immense  advantage  to  our  town  and  county,  and  also  a  national  benefit,  and  we 
feel  that' something  ought  to  be  done  to  remove  the  present  obstructions  to  naviga- 
tion, and  thus  encourage  our  shippers,  and  particularly  the  lumber  business,  so  pros- 
perous in  former  days :  and  we  are  of  the  opinion  that  a  petition  ought  to  be  presented 
to  the  Congressman  of  our  district,  and  urge  on  him  the  necessity  of  the  improvement 
for  onr  weuare  and  prosperity. 

Bespeotfnlly  sqjimitted. 

W.  H.  Lamonte, 
M.  Leroy, 
G.  D.  Satllbr, 
John  Pence, 
M.  B.  Lane, 

Committee. 
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(2.) 

Haiolton,  May  8,  1888. 

Gkntlsmen:  At  yoor  request  we  Iiave  been  in  correspondence  witli  eeveral  river- 
men,  and  herein  attach  letters  from  Mr.  C.  A.  Hatchinsou  and  C.  Farris,  who  favor 
the  project ;  and  we  also  find  that  in  former  years  Messrs.  Mack  <fc  Dickinson  have 
had  large  rafts  of  lumber  landed  in  Hamilton,  and  that  large-sized  boats,  sach  as  the 
Josephine,  of  the  Diamond  Jo  Line,  have  landed  in  high  water  and  took  large  ship- 
ments t>f  hay  and  grain  as  late  as  L885,  and  that  it  is  the  opinion  of  theriver-men  who 
have  navigated  in  that  part  of  the  river  called  the  Hamilton  Slough  that  it  can  he 
improved  at  a  comparatively  smaU  expense  and  be  made  navigable  in  the  lowest 
stage  of  water,  and  they  also  think  that  it  is  the  best  place  of  landing. 

We  are  of  the  opinion  that,  should  the  mnd-bar  at  the  entrance  of  the  slongh  be  re- 
moved by  dredgins  and  widening  the  channel,  it  would  let  into  the  slough  a  fair  stage 
of  Water,  and  enable  boats  to  land  lumber  rafts  and  take  shipments  of  grain,  etc.,  at 
any  reasonable  stage  of  water. 

Respectfully  submitted. 

W.   H.  XiAlCONllE, 

M.  Lbrot, 
G.  D.  Saylles, 
J.  Pbnck, 
M.  B.  Lane, 

Committee, 


A  A  9. 

PRELIMINART  EXAMINATION  OF  THE  MISSISSIPPI  RIYER  AT  AND 
NEAR  THE  HEAD  OP  BEAVER  ISLAND,  AT  CLINTON,  IOWA,  TO  DE- 
TERMINE WHAT  IS  NECESSARY  TO  REMOVE  THE  SAND-BARS  THERE 
FORMED  AND  FORMING,  SO  AS  TO  MAKE  NAVIGABLE  AND  PROTECT 
THE  ENTRANCE  TO  THE  WESTERN  CHANNEL  AND  THE  CHANNEL 
ITSELF  THAT  RUNS  BETWEEN  BEAVER  ISLAND  AND  THE  IOWA 
SHORE. 

United  States  Engineer  Office, 

RoJc  Island,  IlLy  December  5, 1883. 

General:  The  river  and  harbor  aet  approved  August  11, 1888,  pro- 
vides for  ^'  a  survey  and  examination  of  the  Mississippi  Biver  at  and 
near  the  head  of  Beaver  Island,  at  Clinton,  Iowa,  to  determine  what  is 
necessary  to  remove  the  sand-bars  there  formed  and  forming  so  as  to 
make  navigable  and  protect  the  entrance  to  the  western  channel,  and 
the  channel  itself  that  runs  between  Beaver  Island  and  the  Iowa  shore." 

By  letter  dated  Office  Chief  of  Engineers,  August  28,  1888, 1  was 
charged  with  a  preliminary  examination  of  the  locality  above  mentioned 
with  a  view  to  determining  whether  it  is  worthy  of  improvement  by  the 
Geoeral  Government.  Having  completed  such  examination  and  con- 
sidered all  the  information  it  appears  practicable  to  secure,  I  have  the 
honor  to  submit  the  following  rei)ort: 

To  ascertain  the  character  of  work  contemplated  by  those  at  whose 
request  this  examination  was  ordered  by  Congress  I  addressed  letters 
to  the  mayor  of  Clinton  and  the  several  lumber  firms  interested  at  that 
point.    Under  date  of  September  24  the  mayor  wrote  to  me  as  follows: 

I  have  been  trying,  since  the  receipt  of  your  letter  of  the  10th  instant^  to  get  an 
engineer  to  make  an  examination  of  the  sand-bar  between  Beaver  Maud  and  the 
Iowa  shore,  so  an  to  give  yon  more  definite  information  than  can  be  obtained  by 
ordinary  observation,  but  our  engineers  here  are  very  busy  in  other  matters  jnst  now, 
especially  the  survey  for  the  waeon -bridge  here,  ana  I  have  not  been  able  to  accom- 
plish what  I  intended.  I  have  learned  nrom  C.  Lamb  Sl  Sons  and  others  that  the 
bar  is  a  serious  obstruction  to  the  running  of  the  ferry-boat  to  the  Illinois  shore,  and 
to  the  rtfnning  of  the  steam-boats  of  W.  J.  Young  &,  Co.,  and  C.  Lamb  &  Sons,  and 
other  boats  of  the  river  necessarily  plying  in  that  locality,  and  from  personal  obser- 
vation I  have  no  doubt  but  such  is  the  case. 
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IToder  date  of  October  18, 1  again  heard  from  the  mayor  to  the  fol- 
lowing effect: 

I  wrote  yuu  in  September,  in  answer  to  yonr  letter  of  September  10,  with  reference 
to  the  obetmction  of  the  Misstflsippi  River  between  Beaver  Island  and  the  Iowa  shore; 
since  that  time  the  water  has  been  lower  and  the  sand-bar  obstruction  more  serions. 
There  is  a  public  ferry  running  between  Iowa  and  IllinQia,  and  has  been  for  many  years, 
which  necessarily  oasses  over  this  sand-bar,  and  is  a  part  of  the  highway  between  the 
States,  and  is  regularly  used  for  that  purpose  by  the  public  generally  in  those  States, 
and  hy^  persons  traveling  beyond  farther«ast  and  west ;  also  a  large  amount  of  traffic 
is  earned  on  between  the  people  of  Illinois,  for  30  miles  or  more,  and  the  people  of 
the  city  of  Clinton,  in  farm  products  and  merchandise,  and  for  several  months  past 
the  business  of  the  public,  especially  between  Iowa  and  Illinois  at  this  point,  has 
been  hindered,  delayed,  and  obstructed  by  reason  of  this  sand-bar,  and  many  steam- 
boats running  on  the  river,  which  necessarily  pass  this  point,  have  been  obstructed  in 
the  same  way,  and  such  has  been  the  case  for  several  years.  The  expense  of  remov- 
ing or  improving  this  bar,  I  am  informed,  will  not  be  very  great,  and  it  seems  to  me 
that  the  circumstances  warrant  its  being  done. 

The  facts  in  this  case  are  as  follows : 

The  Mississippi  Biver,  just  below  Clinton^  Iowa,  is  divided  by  Beaver 
Island,  the  main  river  and  low  water  channel  lying  to  the  east  and 
Comanche  Slough  to  the  west  of  the  island.  While  some  work  of  im- 
provement may  be  needed  in  the  near  fatnre,  there  is  at  present  no  ob- 
struction to  navigation  in  the  main  river.  Comanche  Slough  has  never 
been  considered  a  navigable  channel  of  the  river,  its  use  in  connection 
with  through  navigation  only  being  practicable  at  high  stages  of  the 
river.  The  main  use  of  the  slough  appears  to  be  as  a  storage-ground 
for  logs  and  harbor  for  tow>boats  of  the  Clinton  Mill  owners.  The  steam 
ferry,  running  to  Garden  Plains,  111.,  lands  at  the  head  of  the  slough. 
A  (racing,  submitted  herewith,  shows  the  condition  of  the  head  of  the 
slough  in  1878  and  1888.  It  appears  that  in  the  former  year  sand-bars 
and  very  shoal  water  existed,  but  that  possibly  the  channel  between  the 
sand-bars  and  the  mainland  was  a  little  wider  than  at  present.  It 
also  appears  that  as  a  result  of  the  sand-bars,  which  will  exist,  and 
shoal  water,  the  ferry-boat  at  low  stages  has  some  difficulty  in  reaching 
its  landing  place,  and  at  extremely  low  stages  the  landing  place  must 
be  chang^  temporarily. 

The  only  practical  method  of  removing  the  sand  at  the  head  of  Co- 
manche Slough  is  by  dredging.  Such  work  might  give  a  good  channel 
for  several  years,  but  it  can  not  be  considered  permanent  as,  owing  to 
natural  causes,  the  bars  will  reform  in  time.  The  works  devised  for 
permanently  maintaining  channels  at  other  points  of  the  river  would 
hardly  be  justifiable  or  permissible  here,  as  their  effect  might  be  to  in- 
jure the  main  river.  Instead  of  opening  a  channel  through  Comanche 
Slough,  it  is  very  possible  the  slough  will  have  eventually  to  be  closed 
m  accordance  with  the  approved  plans  for  the  improvement  of  through 
low-water  navigation  of  the  Mississippi  Biver. 

The  ferry  to  Garden  Plains  is  undoubtedly  of  considerable  interest  to 
the  city  of  Clinton,  and  possibly  its  present  landing  place,  considering 
the  present  condition  of  channels,  is  not  a  convenient  one  at  low  water, 
but  it  appears  that  such  landing  is  not  on  the  main  river,  but  in  the 
head  of  Comanche  Slough,  probably  1,000  teet  from  the  low- water  chan- 
nel of  the  river.  A  large  portion  of  the  city  lies  on  the  main  river  above 
the  month  of  the  slough,  and  a  landing  on  the  river  might  be  available 
for  the  ferry-boat  were  it  not  that  all  this  water  front,  including  public 
streets,  is  occupied  by  saw-mills,  private  piers,  booms,  log-rafts,  etc.,  and 
thus  closed  to  the  general  public. 

From  correspondence,  interviews,  and  personal  examinations,  it  ap- 
pears that  the  principal  interest  to  be  served  by  the  proposed  work  is 
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that  of  a  feny  mnning  between  Clinton  and  Oarden  Plains,  and  owned 
by  0.  Lamb  &  Sons,  who  also  own  the  saw-mills  on  Comanche  Slongh. 
The  general  interests  of  through  navigation  of  the  Upper  Mississippi 
are  not  interested  in  the  improvement  desired. 

Giving  dae  consideration  to  the  interest  of  the  ferry  company  and 
the  city  of  Clinton  in  the  desired  work,  it  still  does  not  appear  that  the 
conditions  are  such,  or  the  public  necessity  sufficiently  great,  to  justify 
the  carrying  out  of  the  proposed  improvement  by  the  General  Govern- 
ment. 

A  sketch  showing  condition  of  the  head  of  Comanche  Slough  in  1878 
and  1888,  is  sent  herewith. 

Very  respectihlly,  your  obedient  servant, 

A.  Mackenzie, 
M€^ar  of  Engineer $. 

The  Chief  of  Engineers,  IT.  S.  A. 


APPENDIX  B  B. 


IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  ST. 
AKTHONY— IMPROVEMENT  OF  THE  CHIPPEWA  AND  ST.  CROIX  RIVERS, 
WISCONSIN,  AND  OF  MINNESOTA  RIVER  AND  RED  RIVER  OF  THE 
NORTH,  IflNNESOTA  AND  DAKOTA—RESERVOIRS  AT  THE  SOURCES  OF 
THE  MISSISSIPPI— IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA 
AND  DAKOTA. 


BSPOBT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  MiflfiiMippi  River  above  tbe  Falbof  St. 

Anthony,  Minnesota. 

2.  Reeenroin  at  headwaters  of  the  Mis- 

sissippi River. 

3.  Chippewa    River,    including    Yeliow 

Banks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

Dakota. 

7.  Surveys  for  reservoirs  at  the  sources  of 

the  Mississippi,  St.  Croix,  Chippewa, 
and  Wisconsin  rivers. 

8.  Yellowstone  River,  Montana  and  Da- 

kota. 


EXAMINATION. 
9.  Ice-harbor  at  or  near  Bismarck^  Dakota,  on  the  Upper  Missouri  River. 


United  States  Engineer  Office, 

8t.  Paul,  Minn.y  July  6, 1889. 

Sib  :  I  have  the  honor  to  forward  herewith  reports  apon  the  sarveys 
and  works  for  improvement  of  rivers  and  harbors  in  my  ebarge  for  the 
fiscal  year  ending  June  30, 1889. 

Yery  respectfollyf  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineer $. 
The  CmsF  OF  ENaiNSBRS,  IT.  S.  A. 


BBz. 


IMPROyEMEMT  OF  THE  MISSISSIPPI  BTVEB  ABOVE  FALLS  OF  ST.  AN- 
THONY, MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  since  and 
including  1880,  is  based  upon  the  project  for  the  improvement  of  252 
miles  of  the  river,  firom  Oonradi's  Shoals  to  Grand  Rapids,  the  latter  the 
present  head  of  steam-boat  navigation.  The  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
tnmsportatiou  routes  to  the  sea-board;  plan  of  improvement  to  afford 
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3  to  5  fee  I  depth  in  the  channel  by  removing  snags,  bowlders,  and  bars, 
and  oonfining  the  low- water  discharge  to  widths  practicable  for  naviga- 
tion by  means  of  wing-dams  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  St.  Anthony  and  St.  Cload  at  $144,667.50;  the  im* 
provement  of  this  section  to  afford  5  feet  depth  in  the  channel  at  low 
water  between  the  falls  and  St.  Glond  by  removal  of  sand,  gravel, 
and  bowlder  bars  and  the  construction  of  wing-dams.  The  sam  of 
$20,000,  appropriated  by  act  of  Congress  approved  Angust  14, 1876^ 
was  expended  between  those  places.  Prior  to  the  rendition  of  the 
report  and  estimate  of  February  8, 1875,  Congress  had  appropriated, 
by  act  approved  June  23, 1874,  the  sum  of  $25,000  for  improvement  of 
the  river  above  the  Falls  of  St.  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  falls  and  St.  Cloud. 

Steam-boat  navigation  having  discontinued  between  the  falls  and  St. 
Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  approved  June  14, 1880,  was  applied  to 
the  stretch  (165  miles  in  length)  of  river  between  Aitken  and  Grand 
Bapids  f  this  stretch  included  within  the  distance  from  the  rapids  to 
Conradi's  Shoals),  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  the  Falls  of  St.  Anthony. 

The  work  during  the  past  fiscal  year  has  consisted  in  removal  of 
snags,  logs,  overhanging  trees,  and  bowlders  between  Aitken  and 
Grand  Bapids,  under  contract  for  the  same  with  Winston  Bros.  The 
contractors  commenced  work  March  11  at  Grand  BapidSf  and  by  the 
18th  of  May  had  moved  over  75  miles  of  the  river  to  Pine  Bapids, 
when,  the  stage  of  water  being  too  high  to  admit'of  removing  bowlders, 
work  was  suspended  until  the  water  should  lower,  or  until  warmer 
weather  should  admit  of  the  men  working  in  the  water.  The  contractors 
resumed  operations  June  19,  and  completed  their  contract  June  27  by 
removing  bowlders  fh)m  Pine,  Crooked,  and  Island  rapids,  the  latter 
145  miles  below  Grand  Bapids. 

Bemoved  from  the  channels  and  bends  during  the  fiscal  year : 

Overhanging  treee number..  8,318 

Snags do 1,056 

Logs do....      468 

Bowlders oablo  yards..    60.4 

This  work  was  well  done  under  the  inspection  of  Mr.  W.  A.  Trnes- 
dell. 

Amount  expended  on  the  present  project  to  June  30, 1889,  including 
outstanding  liabilities,  $53,668.17. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitken  and  Grand  Bapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  ^most  impossible  for  steamers 
drawing  less  than  3  feet  of  water.  There  is  now  a  general  depth  in  the 
improved  channels  of  3  feet  at  low  water,  though  several  masses  of 
gravel  and  a  number  of  bowlders,  snags,  and  leaning  trees  yet  remain 
to  be  removed  in  order  to  afford  sufficient  width.  Snags  form  more  or 
less  every  season,  and  caving  bends  furnish  leaning  trees  or  sweepers. 
The  movement  of  ice  in  the  spring  also  causes  deposit,  more  or  less,  of 
bowlders  in  the  channels. 

The  heavy  flood  of  1888,  by  attacking  the  banks,  produced  numbers 
of  snags  and  overhanging  trees. 

Caving  of  the  banks  in  many  places  is  also  due  to  the  powerful  wheel 
of  the  steamer  Andy  Otbsonj  which  carries  passengers,  freight,  and 


APPENDIX  BB — ^REPORT  OP  MAJOR  ALLEN.      1789 

supplies  for  tlic  lumbermen's  camps  and  settlements,  the  steamer  being 
too  long  over  all  lor  the  narrow  widths  and  sharp  bends  which  occnr 
on  this  part  of  the  stream. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Biver,  above  Grand  Bapids^  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steam-boats  on  the  river  at  and  above 
Aitken,  but  the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as 
they  contract  the  channel  and  interfere  with  the  movements  of  steamers 
at  any  stage  of  water. 

The  estimate  of  cost  of  this  improvement  from  Gonradi's  Shoals  to 
Grand  Bapids  was  made  in  1874.  The  first  appropriation  applied  to 
this  part  of  the  river  was  that  of  1880.  The  appropriations  of  1880, 
1881,  and  1882,  expended  between  Aitken  and  Grand  Bapids,  aggre- 
gated $35,000.  *No  appropriation  was  made  after  that  of  1882  until 
August,  1888.  Between  1884  and  1888  a  great  many  snags,  overhang- 
ing trees,  etc.,  formed. 

Not  less  than  $18,000  will  be  required  to  complete  the  removal  of 
obstructions  to  navigation  between  Grand  Bapids  and  Aitken,  and  that 
sum  can  be  profitably  expended  on  that  work  during  the  fiscal  year 
ending  June  30, 1891.  This  estimate  adds  $8,872.50  to  the  original  esti- 
mate rendered  in  1875. 

There  are  at  present  two  steamers  with  barges  engaged  in  freight 
and  passenger  transportation  between  Aitken  and  Grand  Bapids. 
There  were  three  steamers,  but  one  of  them  was  burned  last  winter.  It 
18  reported  that  a  new  one  is  to  replace  it  this  season.  The  compara- 
tive tables  of  commercial  statistics  herewith  show  that  in  1880,  the  year 
in  which  the  work  of  improvement  between  Aitken  and  Grand  Bapids 
commenced,  there  was  but  one  steamer  (with  its  barges)  plying  between 
those  points,  and  that  though  the  amount  of  freight  transported  that  year 
by  steamer  was  unusually  large,  the  freight  rates  were  from  75  cents  to 
$1  per  100  pounds;  while  in  1883, 1884, 1885^  and  1886  the  rates  reduced 
to  20  to  4:0  cents  per  100  pounds.  The  last-named  figures  obtained  in 
1886,  at  which  time  there  were  three  steam-boats  engaged  in  freighting 
and  carrying  passengers  between  Aitken  and  Grand  Bapids.  The  coun- 
try bordering  the  river  north  of  Aitken  is  becoming  more  and  more  set- 
tled, and  there  is  no  doubt  that  the  improvement  of  the  river  already 
effected  by  the  United  States  Government  has  largely  contributed  to 
the  increase  in  settlement. 

Beference  is  respectfully  made  to  the  comparative  tables  of  ship- 
ments and  rates  of  fireight  herewith. 

Thia  work  is  in  the  collection  district  of  Minnesota,  in  which  St.  Paul  is  the  port  of 
entry  and  St.  Vincent  a  snbport  of  entry  and  delivery.  The  total  revenues  collected 
on  imports  in  the  district  for  the  calendar  year  ending  December  31,  1888,  was 
^06,248.96.  Talae  of  domestic  exports  passing  oat  through  and  from  the  district, 
9076,139. 

ABSTRACT  OF  APPROPRIATIONS  MADS  FOR  IMPROVING  THE  BflSSISSIPPI  RIVBR  ABOVB 

THE  FALLS  OF  ST.  ANTHONY,  MINNESOTA. 

By  act  approved — 

June  d3, 1874 *|25.000 

August  14, 1876 •20,000 

June  14, 1880 15,000 

March  3, 1881 10.000 

By  act  passed  August  2,  1882 10.000 

By  act  of  August  11,  18d8 10,000 

Total... 90,000 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
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Manesf  statement 

July  1,  1888,  amoimt  arailable,  including  that  for  ontetandiog  liabilities 

(•3.e7) $3.67 

Amonnt  appropriated  by  act  of  Angoot  11, 1868 10,000.00 


10,003.67 
Jnly  1, 1889^  amoimt  expended  during  flocal  year,  eKolaoiye  of 

liabilities  ontfltanding  July  1, 1888 $7,610.31 

Jaly  1, 1880,  outstanding  UabUities 1,057.86 

6,668.17 

July  1, 18^,  balance  ayailable 1,33S.50 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endiog  J  une  30,1891  18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhttraoi  of  proposals  opened  February  7, 1880,  by  Maj,  Ckarlee  J.  AUem^  Corpe  otf  Ba^ 

neers,  8U  Paulf  Mimn. 


Na  1.— Winston 
Bros.,  Kinneapo. 
lis,  Minn. 

No.  2 Sidney  J. 

Tmax,  Hastuigs, 
Minn. 

No.  3.— Samuel  Mo- 
Oonald,    Caasel- 
ton.  Dak. 

Price. 

Amount. 

Prioe. 

Amount. 

Price. 

Amoima 

For  remoTing  OTerhuigiiiff  trees : 

4,660,  diameter  4  to  6  inohes 

8,904,  diameter  6  to  10  inohes 

2,444,  diameter  10  to  14  inches 

1, 142,  diameter  14  to  18  inches 

876,  diameter  18  to  22  inches 

210,  diameter  22  to  26  inches 

40.  diameter  26  to  80  inohes 

86,  diameter  80  to  84  inches 

2,  diameter  84  to  88  inches 

1,  diameter  88  to  42  inches 

For  removing  snags; 

484,  diameter  4  to  6  inohes 

294,  diameter  6  to  10  inohes 

200,  diameter  10  to  14  inohes 

47,  diameter  14  to  18  inohes 

0,  diameter  18  to  22  inohes 

7,  diameter  22  to  26  inohes 

2,  diameter  26  to  30  inches 

1,  diameter  30  to  84  inohes 

1,  diameter  84  to  88  inohes 

1,  diameter  38  to  42  inches 

Fur  removing  logb,  500..... 

oao7 

.25 

.40 

.40 

.40 

.40 

LOO 

1.60 

L60 

L60 

.26 

aoo 

4.60 

aoo 
laoo 

10.00 

2a  00 

20.00 
20.00 

2a  00 

.45 

*aoo 

032a  00 

076.00 

077.60 

46a  80 

160.40 

8100 

40.00 

64.00 

aoo 

1.60 
121.00 

1,17a  00 

000.00 

28a  00 

00.00 

7a  00 
4a  00 
2a  00 

20.00 

2a  00 

22a  00 

2oaoo 

00.80 

.60 

1.25 

aoo 
aoo 
aoo 
aoo 

7.00 

aoo 

0.00 
1.00 

aoo 

4.00 

7.00 

16.00 

20.00 

2a  00 
saoo 

87.00 

4a  00 
aoo 

*80.00 

$1,808.00 

a84a40 

8,06&00 
2,284.00 

1,12a  00 

840.00 
200.00 
25a  00 

laoo 
aoo 

484.00 
58a  00 
800.00 
829.60 

isaoo 

140.00 
60.00 

3a  00 

37.00 

4a  00 
i,6oaoo 
8.ooaoo 

00.26 

.80 

.60 

.60 

.75 

1.00 

L50 

1.60 

3.00 

aoo 

L60 

aoo 
a  25 
aeo 
aoo 
a25 
a60 
aoo 
aoo 
aoo 
aoo 
•laoo 

$i,ioaoo 

1,171.20 

1,22a  00 

57L00 

28a  00 

2iaoo 

oaoo 

oaoo 

aoo 

aoo 

72a  00 
68a  00 

46a  00 

117.60 

27.00 

22:76 

7.00 

aoo 

4.00 

aoo 
i,6oaoo 
i,ooaoo 

For  removing  bowlders,  100  cubic  yaids. 

Aiurreffate 

to,  288. 60 

18,087.40 

O^lM.46 

*  $2  per  onbio  ywd. 


t  Lowest  bidt'eggiegate,  $0^28a6a 
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COMMXBCIAL  STATIflTICS. 

Comparatioe  Btatemeni  of  the  tteanhhoat  lm9ine9B8  on  the  MUnerippi  Biver^  hMween  Aiiken 
and  €hrtmd  Rapiis^  of  the  log$  rtm,  and  of  the  lumbery  ehingles,  and  laih  manufaeinred 
on  the  river  above  the  FalU  of  8U  Anthony,  for  a  period  of  nine  ytare^  1880-1888,  int^n- 
five. 


Teftr. 

StMkm. 
bonto. 

Freight  oar- 
lied. 

Pusen- 

gers 
oarried. 

XiOgsran. 

1 

ICuHifiMtiired— 

Lumber. 

ShlBgles. 

Lath. 

1880* 

1881 

1883 

1888 

1884 

1885 

1886 

1M7 

ifo. 
1 
1 
3 
2 
2 
2 
8 
8 
8 

P)9imd«. 
7,874,250 
2.200,000 
8,026.000 
2.800,000 

16^000.000 
5.000,000 
8,000,000 
8.710.400 
5,821,448 

No, 
1.000 
1.640 
1,764 
1,100 
1.346 
2.400 
8.600 
2,884 
2,860 

IM.JB.M. 
226^000,000 
238,000,000 
285.000,000 
420.000,000 
867.000,000 
817,993.000 
282.600.000 
1265,000.000 
:265,000.000 

Feet,B,M. 

241.157.989 

339. 162. 197 

423.009,250 

898.178,995 

389,178,095 

340,020,000 

282,248.700 

272,044.907 

$93,401,927 

No, 

88,446.125 
12Hy532.060 
168.844.000 
132,202.450 
123,487,800 
122.534,000 
103,928,000 

89,571,050 
§47, 112, 000 

No, 
48.423.100 
70,880,750 
77,898,000 
88,183,825 
101,087,360 
88.102.000 
58,9S9.006> 
XTnlmowii. 

1888t 

§30.087.800 

^Amount  of  commerce  uid  naTigation  when  work  of  improrement  began. 

f  Amoont  of  commeioe  and  navigation  at  preaeot  time,  U88. 

(Approximate. 

§  Exdnsive  of  that  mannfaotnxed  at  Minneapolis. 


B  B  2. 

BESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  object  of  the  reservoirs  is  to  collect  snrplus  water,  principally 
firom  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mississippi 
Biver  below  the  dams,  Bednction  of  heights  of  floods  in  localities  im- 
mediately below  the  dams  expected  to  obtain  to  some  extent,  but  con- 
trol of  extended  floods  or  freshets  not  expected. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinations  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  ap- 
pendixes to  various  Annual  Beports  of  the  Chief  of  Engineers. 

The  r6sum6  of  the  subject  is  given  in  the  report  of  the  Board  of 
Engineers  printed  in  Appendix  A  A  to  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1887. 

From  the  results  of.  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  41  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083,  exclu- 
sive of  that  of  land  damages,  which  could  not  be  eiven  in  advance. 
(See  page  1871,  Appendix  W  to  Beport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Winneba- 
goshish,  made  by  act  of  Congress  approved  June  14^  that  year.  For 
the  reasons  given  in  the  annual  report  tor  1886^  the  work  of  construc- 
tion commenced  and  has  been  continued  in  Minnesota. 

Four  reservoirs  have  been  completed ;  the  last,  on  Pine  Biver  at  the 
outlet  of  Cross  Lake,  having  been  completed  in  1886,  though  the  greater 
part  of  the  main  dam  was  finished  in  1885. 

Congress,  by  act  approved  August  5, 1886,  appropriated  as  follows  : 

For  oontinniDff  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
Riyer,  $37,500 ;  Provided,  That,  in  the  opinion  of  the  Chief  of  Engineers,  the  ex- 
penditore  of  this  appropriation  and  the  ultimate  completion  of  this  part  of  the  res- 
ervoir system  wiU  adequately  improve  naviication. 
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The  subject  was  referred  to  the  Board  of  EngiDeers  mentioned  above. 
The  Board  recommended  the  raising  of  the  Pokegama  Keservoir  Dam 
2  feet;  the  building  a  dam  in  the  Sandy  Lake  District,  if  elaborate 
surveys  should  prove  such  to  he  feasible ;  the  necessary  legislation  to 
provide  for  operating  dams,  and  gaugings  of  volume  of  discharge  at  or 
near  St.  Paul  during  the  annual  operations  of  the  reservoirs. 

A  partial  survey  of  Sandy  Lake  and  Biver  was  made  in  1887.  The 
final  examination  which  was  to  have  been  made  in  the  following  summer, 
was  necessarily  delayed  until  late  in  the  season  of  1888  on  account  of 
the  country  bordering  that  lake  having  been  subjected  to  heavy  floods. 

The' work  for  increasing  the  lift  in  the  Pokegama  Reservoir  Dam  com- 
menced in  August  and  was  practically  completed  in  the  June  following. 
The  work  consists  of  a  dike  about  150  feet  long,  with  solid  core,  and 
slopes  sodded  and  riprapped. 

Some  small  repairs  were  made  to  the  log-sluice  of  the  Pine  River 
Dam  where  running  logs  had  worn  it,  and  some  small  repairs  were  also 
made  to  the  Leech  Lake  Dam,  and  a  small  extension  to  the  Winnebago- 
shish  Dam  was  also  begun. 

The  work  was  done  by  hired  labor  and  purchase  of  materials  in  open 
market. 

The  accumulated  reservoir  water  was  released  during  the  low- water 
season  of  1888  with  good  effect  and  to  the  benefit  of  steam-boat  naviga- 
tion on  more  than  2^  miles  of  river,  viz :  Between  Grand  Rapids  and 
Aitken,  165  miles,  and  from  St.  Paul  to  some  distance  below  the  con- 
fluence of  the  Mississippi  and  St.  Croix  rivers.  The  benefit  of  the  reser- 
voir's volume  was  experienced  generally  upon  450  miles  length  of  river. 
The  increase  in  channel  depth  at  St.  Paul,  due  to  the  reservoir  water, 
undoubtedly  averaged  1  foot  during  the  low-water  season  of  1888, 

During  the  past  spring,  and  to  the  close  of  June,  the  reservoirs  have 
maintained  a  boating  sts^e  upon  the  Mississippi  between  Grand  Rapids 
and  Aitken,  the  river  between  Uiose  points  having  received  but  little 
rainfall. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Wionebagoehish,  completed  in  18S3-'84. 
At  Leech  Lake^  completed  In  1864. 
At  Pokegama  Falls,  completed  in  1884. 
At  Pine  Kiver,  completed  in  1886. 

These  dams  and  their  appurtenances  must  be  guarded  and  maintained. 
The  annual  cost  of  guarding  and  maintenance  is  placed  at  $12,000. 

The  cost  of  a  reservoir  at  Sandy  Lake,  including  land  damages,  is 
estimated  at  $52,524.42.  This  estimate  is  for  dams  to  raise  the  level  of 
the  lake  7  feet  and  with  provision  to  admit  of  passing  steamers  by  lock- 
age from  the  Mississippi  to  the  lake  and  return.  Steamers  occasion- 
ally enter  the  lake,  and  it  is  presumed  that  they  should  not  be  barred 
out. 

The  three  reservoirs  above  Grand  Bapids  should  be  connects  by 
telephone.  The  cost  of  this  very  necessary  connection,  requiring  abont 
80  miles  of  wire,  is  placed  at  $5,000,  and  the  lowest  of  these  three, 
that  at  Pokegama  Falls,  should  be  connected  by  telegraph  with  Aitken, 
that  being  the  telegraph  station  nearest  to  Pokegama.  Abont  75  miles 
ot  telegraph  hue  will  be  required,  at  a  probable  average  cost,  including 
^5*.\  oVclearing  out  the  timber  to  a  sufficient  Oistance  from  each  side 
of  the  line,  of  $100  per^mile,  or  for  75  miles,  $7,500.  The  cost  of  oper- 
ating  and  maintaining  the  line  can  not  be  definitely  stated  in  advance, 
but  It  will  probably  not  be  far  from  $2,500  per  annum. 

The  balance  of  funds  available  July  1, 1889,  will  be  applied  to  care 
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of  tbe  completed  reservoirs,  to  making  some  extensions  and  repairs  to 
the  Winnibigoshisb  Dam,  and  to  general  contingencies,  and  probably 
to  condemnation  of  lands  between  Pokegama  Falls  and  Blackberry 
Brook. 

Total  expended  ni>on  this  improvement,  including  examinations  at 
proposed  dam-sites,  bydrological  observations,  land  damages,  amounts 
set  aside  as  awards  to  Indians,  and  care  and  maintenance  of  the  works,  to 
tbe  close  of  ^e  fiscal  year  ending  June  30, 1889,  $611,473.53,  of  which 
$14,673.26  were  expended  during  the  fiscal  year  ending  June  30, 1889. 

There  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1891,  the  sum  of  $79,524.42  in  care  and  maintenance  of  the  com- 
pleted dams  and  dikes,  in  creating  a  reservoir  at  Sandy  Lake,  in  con- 
necting the  upper  reservoir  by  telephone  in  collecting  the  Pokegama 
Fails  reservoir  and  Aitken  by  telegraph,  and  in  oi>erating  and  maintain- 
ing the  line. 

For  commerce  benefited  by  the  reservoirs  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  Biver. 

For  valuable  assistance  in  work  upon,  and  management  of,  the  res- 
ervoirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant 
engineer. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Jnne  14, 1880 $75,000.00 

By  act  approved  March  3, 1881 l&O.OOO.OO 

By  act  paosed  AagQst  2, 1882 300,000.00 

By  act  approved  July  5,  1884 60,000.00 

By  act  approved  Angnst  5, 1886 37,500.00 

Byactof  Angnstll,  1888 12,000.00 

Total 634,500.00 

Allotment  per  letter  from  office  Chief  of  Engineers,  November  9, 1881 . .  1, 572. 15 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  20,  1882  ..  176. 00 

Allotment  per  letter  from  office  Chief  of  Engineers,  May  11,  1889 8. 60 

Allotment  per  letter  from  office  Chief  of  Engineers,  Jannarjr  18,  1888  . .  643. 85 
Awards  to  Indians  for  damages  in  connection  with  the  haildinff  of  Leech 
Lake  and  Lake  Winnibigodiish  dams,  letter  from  office  of  Chief  of 

Engineers,  Angnst  7.  1886 15,996.90 

Allotted  and  expendea  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam-sites,  letter  from 

office  Chief  of  Engineers.  May27,  1881 i 7,500.00 

Expended  by  officer  in  ciiarge  in  connection  with  the  building  and 
operating  of  four  reservoir  oams  to  June  30, 1889,  including  outstand- 
ing liabilities 585,576.03 

Total  allotted  and  expended  to  Jnne  30, 1888,  including  outstand- 
ing liabiHties 611,473.53 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages)  —  1, 809, 083. 50 
Amounts  appropriated 634,500.00 

Remaining  to  be  appropriated 1,174,583.50 

Money  statement 

July  1,  1888,  amount  available |25,699.73 

Amount  appropriated  by  act  of  August  11, 1888 12,000.00 


37, 699. 73 
July 
of: 
July 

14,673.26 


r  1, 1889,  amount  expended  during  fiscal  year,.exclusive 

liabUitfes  outstanding  July  1,  1888 112,318.35 

r  1,  1889,  outstanding  liabilities 2,354.91 


July  1, 1889,  balance  available 23,026.47 

jssa  89 113 

/ 

/ 
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Amoant  (estimated)  required  for  completion  of  existing  proiect..'....$l,  174,583. 50 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 

30,  1891 79,254.42 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


BB  3. 


IMPROVEMENT    OP    CHIPPEWA    RIVER.    INCLUDING   YELLOW    BANKS, 

WlSCONSm. 

The  plan  for  improvement  of  the  Ghippewa  Biver  consists  in  revet- 
ment of  caving  bends  and  constniction  of  dams  and  jetties,  from  Baa 
Claire  to  the  conflaence  of  the  stream  with  the  Mississippi  Biver,  a  dis- 
tance of  57  miles,  to  confine  the  low- water  volnme  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc 

The  object  of  protection  of  the  Tellow  Banks  is  to  prevent  erosion  of 
the  high  sand-blaffs  or  banks  bordering  the  Ghippewa  Biver  at  a  nnm- 
ber  of  points  below  Ban  Claire^  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for 
protection  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to 
be  crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  ip  Part  I,  Appendix  to  the  Annual  Beport  of  the 
Chief  of  Engineers,  pages  375-^80.  In  that  report  the  estimate  of  cost  of 
improvement,  including  protecting  the  Yellow  Banks,  was  flSO,*'  92.50. 

The  first  appropriation  for  improving  the  Chippewa  Biver  was  made 
in  1876,  and  the  first  for  protection  of  the  Tellow  Banks  was  made  in 
1882.  These  were  regard^  as  separate  and  distinct  works  until  the  act 
of  Congress  of  August  11, 1888,  appropriated  for  the  improvement  of  the 
Chippewa  Kiver,  including  Yellow  Banks  in  said  river,  Wisconsin,  con- 
tinuing improvement,  $10,000. 

The  estimate  for  channel  improvement  of  the  river,  as  revised  in  1887 
(see  Appendix  A  A  to  the  Annual  Beport  of  the  Chief  of  Engineers  for 
the  year  ending  June  30,  1887),  showed  that  $55,522.96  would  be  re- 
quired foF  completing  the  work,  and  that  was  presented  in  that  report 
as  a  new  estimate,  bringing  the  cost  of  the  improvement,  including  all 
expenditures  since  the  year  1876,  up  to  $172,272.96.  This  estimate  was 
finally  revised  in  1888  (see  pages  1543-1544  of  Appendix  Z  to  the  An- 
nual Report  for  1888),  making  it  $176,487.72. 

The  cost  of  protecting  the  Yellow  Banks,  as  revised  (see  Appendix 
X  to  the  Annual  Beport  of  the  Chief  of  Engineers  for  1883),  was  placed 
at  $96,000. 

There  have  been  appropriated  for  the  Chippewa  Biver  improvement, 
in  all,  including  that  by  the  act  of  August  11,  1888,  $126,750;  and  for 
the  Yellow  Banks,  $30,000. 

If  we  consider  these  works  separately,  the  cost  of  completion  is  as  fol- 
lows: 

Chippewa  River  (channel  improvement) *...  |49, 737.72 

Yellow  Banks , (36,000.00 

Considering  them  together,  in  accordance  with  the  terms  of  the  act 
of  Augdfit  11, 1888,  the  coQt  of  completing  the  improvement  of  the  Chip- 
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JBwa  Biver,  Wisconsin,  including  protection  of  the  Yellow  Banks,  is 
109,737.72. 

Tbe  work  for  improvement  daring  tbe  past  fiscal  year  has  consisted 
in  construction  of  a  long  wing-dam  at  Plum  Island  Flats,  and  in  exten- 
sions of  and  repairs  to  existing  works,  as  follows: 

Table  of  work  performed. 


Looality. 


Battle  IflUnd  Dam. 


Waconta  Island  Dam  — 

Dark  Slough  Dam  Na2.. 
Dam  No.  1,  Plam  LUand 

Flats. 
Plom  Island  Dam 


Five  MUo  Blnff  Dam  . . . 

West  jetty 

Eastjetty    

Flower  Pot  Island  Dam . 
W«abeek  Ye]  low  Bank . 


Total 


Nature  of  work. 


Repaired  west-shore  oonneo- 
tlon  and  nroteoted  head  of 
Battle  Island. 

Bebollt  westahore  eonneo- 
tion  and  extended  dam. 

New  work 

do 


Extended  dam  and  rebuilt 
east-shore  connection. 

Damlevelet^  off 

Repaired 

do 

do 

do 


Length  of 
new  work. 


FeeL 


100 


96 

310 
1^806 

60 


1,880 


Lengtliof 

work 

repaired 

orrelndlt. 


FhL 


97 


34 


100 

300 
90 
90 
25 

254 


900 


Kateiials  used. 


Stone. 


OtLVdi, 


200.8 

20L5 
1,545.5 

196.8 

149.8 
43.8 
92.4 
85.5 

654.7 


3,026.8 


Brash. 


Oprdf. 
116 


101 

34 
864 

48 

5 


46 
16 
84 


1.314 


The  work  was  performed  by  hired  labor  and  purchase  of  materials 
in  open  market  as  being  most  economical  and  advantageous  to  the 
Government. 

The  average  cost  of  brush  fascines  in  the  work  was  $2.65  per  cord, 
and  of  stone,  $1.32  per  cubic  yard.  The  lowest  prices  ever  paid  for  con- 
tract work  on  this  improvement  were— 

For  brush  in  place  in  the  work,  $2.99  per  cord. 

For  stone  in  place  in  the  work,  $1.47  per  cubic  yard. 

The  showing  tor  the  year  is  a  saving  of  34  cents  per  cord  of  brush  and  oi 
15  cents  per  cubic  yard  of  rock  by  performing  the  work  by  hired  labor. 

Number  of  linear  feet  of  dams,  revetmenie,  and  proteoiion  coneiruoted  and  kept  in  repair, 

1877  {when  work  was  begun)  to  1889. 


Besoriptioo. 


Sastjetty,  2.110  linear  feet.-. 

West  Jetty,  4,013  linear  feet 

Shore  reTetments 

Dam,  including  shore  protection  connections 

Dams,  including  shore  protection  oonnectiona 

Shore  protection ■, 

Two  dams,  including  shore  protection  connections. 
Dam,  including  shore  protection  connections 

Do 

Do 

Do , 

Do 

Jetties,  including  shore  protection  conneotions 

Dam,  inclading  shore  protection  connections 

Upper  dam,  incindlng  shore  protection  connectione. 

Lower  dam,  shore  protection  only  completed 

Dam,  shore  protecticm  only  completed 

Dam  Ko.  1 

Protection 

Do 

Do 


Locality. 


Month  of  river 

do 

do 

Little  Missouri  Chute  . . . 

Flower  Pot  Bar 

Three  Mile  Prairie 

DarlK  Slough 

Waconta  Island 

Battle  Island 

Jack  Staff  Island 

Plum  Island 

Dead  Lake  Cut-off. 

Dnrand 

Ban  Claire 

FiTB  Mile  Blnff. 

do 

Twin  Islands 

Plum  Island  Flats 

Wauheek  Yellow  Bank. . 
Rnmsoy's  Yellow  Bank. . 
Mary  Dean  Yellow  Bank 


I 


Linear 
feet 


•6,219 

654 

883 

2,470 

1,335 

673 

641 

1,282 

410 

585 

475 

1,200 

810 

925 

75 

75 

1,805 

2,039 

14,600 

1626 


"  06  feet  of  this  is  shore  connection. 

f  1,850  feet  completed ;  piles  driven  for  2,650  feet,  but  no  brush  or  stone  placed  between  them. 

1 189  fbet  completed;  piles  driven  for  480  feet,  but  no  brush  or  stone  plM«d  VM>tv««i&>*icMBu 
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The  isystem  of  wiug-dams  projected  for  Plam  Island  Flats  mnst  be 
completed,  and  improvements  are  required  at  other  places,  as  follows: 


Locality. 


Between  the  Jetties  at  the  month  of  the  riyer  and  npperf 
eod  of  Flower  Pot  Bar.  ^ 

At  Firo  liUe  Bluff  Bar 

Bar  at  Ella,  betwfBn  Plum  Island  and  foot  of  Dead  Lake 
Cnt-offDam. 

EanCrallebars , 

Bear  Creek  bars 

DarkSlongh 

Yellow  Banks 


Nature  of  improremeni. 


Shore  protection 

Bam 

Dam  and  shore  protection 
Dams 


do... 

do... 

do... 

Protection 


fteC) 
appmsi- 
mafeely. 


2,  MO 
S.500 

i,eoo 


i,oot 

IfiO 
18,  OM 


Expended  during  the  fiscal  year,  including  outstanding  liabilities, 
$8,G22.21. 

Total  expended  from  commencement  of  operations  in  1877  to  June  90, 
1889,  including  outstanding  liabilities,  $154,334.93.  This  includes  labor, 
materials,  necessary  examinations,  repairs,  superintendence,  and  con- 
tiujorencies. 

Wherever  works  have  been  constructed  by  the  Oovemment  for  the 
improvement  of  the  river  the  navigation  has  been  benefited,  a  low-water 
depth  of  3  to  4  feet  being  maintained,  where,  before  the  works  were 
undertaken,  the  depth  seldom  exceeded  18  inches.  The  work  for  im- 
provement has  been  principally  confined  to  the  extent  of  river  between 
the  mouth  and  Durand,  IG^  miles,  and  to  the  vicinity  of  Ean  Olaire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  bene- 
fit to  raft  and  steam-boat  navigation  in  securing  a  stable  chann^  of 
sufficient  depth  whefe,  before  improvement  commenced,  there  was  a 
broad  bar  intersected  by  shallow,  shifting  channels,  passable  with  great 
difficulty  at  times  of  low  water  by  rafts  and  steamers. 

The  injurious  effect  upon  the  channel  from  the  operation  of  private 
sluicing  dams  on  the  river  and  its  tributaries  has  been  noticed  in  pre- 
ceding reports. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
was  built,  in  1882,  from  Wabasha,  on  the  Mississippi  Kiver,  to  Eau 
Claire,  the  branch  being  close  to  and  generally  parallel  with  the  Chip- 
pewa, the  freight  and  passenger  traffic  of  the  latter  has  declined.  The 
rafting  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
difierent  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
jetties  into  the  Mississippi.  In  1881  the  lumber  rafted  was  reported  as 
342,887,000  feet,  B.  M. ;  in  1885,  374,138,443  feet:  in  1886,  207,205,672 
feet;  in  1887, 186,826,521  feet,  and  in  1888, 161,309,612  feet.  The  saw- 
logs,  from  300,000,000  to  600,000,000  feet,  6.  M.,  which  are  annually  run 
down  the  Chippewa,  are  made  up  into  rafts  at  Beef  and  West  Newton 
sloughs  for  points  on  the  Mississippi  Biver. 

The  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
Mississippi  Biver,  due  to  the  improvement  of  the  river  by  the  United 
States,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
Daniel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ment was  commenced,  they  paid  53^  cents  per  thousand  feet,  B.  M. ;  in 
1886  and  1887  they  contracted  for  37  cents. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1891,  in  constructing  and  completing  dams  and  revet- 
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ments  between  the  Dells  at  Eaa  Claire  and  the  mouth  of  the  nver  and 
in  protecting  the  Yellow  Banks. 

The  small  balance  of  funds,  $2,415.07,  remaining  at  the  close  of  the 
past  fiscal  year  will  be  applied  to  care  and  protection  of  the  existing 
works. 

Mr.  A.  O.  Powell,  assistant  engineer,  has  rendered  valuable  service 
in  connection  with  the  improvement  of  this  river. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  duties  on  imports 
collected  for  the  year  ending  December  31, 1888,  amounted  to  $291,492.63. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVINO  CHIPPKWA  RIVBR,  IKCLUDINO 

TKLLOW  BANKS,  WISCONSIN. 

By  act  approyed— 

August  14. 1876 flO.OOO 

June  8. 1878 10,000 

MarchS,  1879 : 8,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

By  act  passed  August  2, 1882 ^ 65,000 

By  act  approved  July  5, 1884 15,000 

By  act  approved  August  5, 1886 18,750 

By  act  of  August  11, 1888 10,000 

Total 156,760 

Money  statement. 

Julyl,  1888,  amount  available $1,037.28 

Amount  appropriated  by  act  of  August  11,  1888 10,000. 00 

11.037.28 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 8,377.21 

Julyl,  1889,  outstanding  liabilities 245.00 

: 8,622.21 

July  1, 1889,  balance  avaUable 2.415.07 

(Amount  (estimated)  required  for  completion  of  existing  project 115, 737. 72 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30. 1891    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18^  and  1867. 


GOMMBRCIAL  STATISTICS 

■ 

The  following  shows  the  commerce  of  the  Chippewa  River,  Wisconsin,  in  1877,  be- 
ing the  year  following  the  first  appropriation  (August  14,  1876)  for  work  of  improve- 
ment: 

Lumber .....feet,  B.  M..  160,000,000 

Lath  and  pickets number..     30,000,000 

Shingles do 40,000,000 

The  number  of  steam-boats  plving  on  the  Chippewa  River  in  1877,  or  the  amount  of 
business  done  by  them,  can  not  oe  stated  exactly.  It  is  said,  however,  that  the  busi- 
ness was  about  the  same  as  in  1881  and  1882.  The  latter  will  be  found  in  the  com- 
parative statement  following. 

PRRSSNT  (1888)  COMMBRCB  OF  THB  CHIPPEWA  RIVBR. 

Lumber feet,  B.  M..  161,309.512 

Lath number..    50.544,370 

Shingles do....    86,342,900 

Pickets do....      1,500,320 

Logs  (Beef  Slough) feet,  B.  M..  542.437,000 
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Bat  one  steam-boat  plied  regularly  on  the  river  daring  the  season  of  1888.  This 
boat,  the  Phil.  Scheokel^  ran  from  the  mouth  to  Dunnville,  about  half  waj  between 
the  mouth  and  Eaa  Claire,  to  assist  the  Knapp,  Stout  &.  Company's  rafts  in  floating 
down  the  river.  Her  passengers  and  freight  were  confined  almost  entirely  to  the 
company's  rafting  business. 

Comparativt  $taUmei^t  of  JmrnbtTf  log$f  etc.,  for  eight  yean. 


Year. 

Lamber. 

Lath. 

Shingles. 

Pick«t8. 

Beef  SloQsh 
logs. 

1888 

rut,B,M, 
161, 809, 512 
186, 826, 521 
207, 205, 672 
874,138,448 
296,844,591 
269,094,203 
875,000,000 
842,887,000 

Nwkber. 

50,544,370 

64,725,680 

77, 729, 630 

95,09^900 

68,905^520 

82.648,500 

66,000,000 

64»787,000 

Number. 

86. 342, 900 
130, 516, 200 
158,645,750 
196.880,220 
160,133,000 
129,754,000 
150,006,000 
121«437,000 

Number, 
1,500,320 
8,023,235 
1.934,  MO 

75,000,000 
1.840,278 
1,497,948 
2,200,000 
1.880,900 

Feei,B.M, 

542, 437. 000 
404,302.650 

1887 ., 

1;j86 

465,000,006 

1885 

600.000.000 

1884 

534. 674. 176 

1883 

450,000.000 

1882 

850,000,000 

1881 

800^600,000 

Comparative  statement  of  freight  and  paesengere  for  eight  yeare. 


Tear. 


1888 
1887 
1886 
1885 


Steam* 
boats. 


No. 


I 
1 
1 
1 


Freiffht 
earned. 


Pounde. 


600,000 
'69Q.'ooo' 


Paaseii' 
gen. 


No. 


1,400 
4,700 
4,728 


Year. 


1884 
1883 
1882 
1881 


Steam- 
boato. 

Freiffbt 
carried. 

No. 
2 
8 
8 
8 

Pound i. 
1,5UO,000 
3,184,000 
2, 640, 000 
8,032,000 

gets. 


No. 
5,500 
4,000 

10,496 

16^ 


B  B4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St.  Groix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
etc,  to  be  seen,  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Prescott,  and 
contraction  of  the  low- water  channel  between  Taylor's  Falls  and  Still- 
water into  one  of  nearly  uniform  width  by  means  of  brush  and  stone 
jetties  and  dams  of  the  same  material  to  close  island  chutes  and  second- 
ary channels.    Estimated  cost,  $21,758. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based  upon 
the  results  of  a  low-water  survey  made  in  1879,  the  resulting  estimate 
of  cost  (see  page  1444,  Appendix  X,  AnnualBeport,  1883)  being $83,450. 
This  provided  for  removal  of  obstructions,  as  did  the  original  plan,  ex- 
cepting that  it  considered  more  work  for  the  approaches  to  the  '^  canal " 
between  Four-Mile  Island  and  the  foot  of  the  St.  Groix  Boom  than  did 
the  origual  plan. 

The  first  appropriation  for  the  improvement  of  the  St.  Groix  was 
$10,000,  made  by  act  of  Gongress  approved  June  18, 1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encumbered 
by  sunken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the  bends  by 
leaning  trees.  The  low-water  channel  had  in  many  places  but  2  feet  of 
depth,  and  steamers  and  barges  made  their  way  as  best  they  could 
amongst  the  obstructions.  At  times  it  was  impossible  for  them  to  get 
over  the  shoal  places. 
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Under  this  appropriation  some  of  the  worst  obstructions  were  temoved 
between  Taylor's  Falls  and  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approvedMarch  3, 1879,  was  ex- 
pended in  the  same  manner,  and  in  addition  the  stream  was  thoroughly 
surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of  which  were  re- 
ported January  26, 1880.  (See  pages  1661, 1667,  Appendix  U,  Annual 
Beport  of  the  Chief  of  Engineers,  1880.) 

Upon  the  results  and  maps  of  this  survey  is  based  the  present  plan 
of  improvement. 

The  work  performed  in  1878-79  lessened  the  difficulties  to  naviga- 
tion within  the  limits  worked  over. 

Under  the  appropriation  of  $10,000,  by  act  approved  June  14, 1880, 
work  began  under  the  present  project,  which  consists  in  the  construction 
of  dams  and  jetties  to  confine  the  low- water  volume  to  a  practicable 
channel,  and  in  removal  of  snags,  bowlders,  cribs,  and  other  obstructions 
from  the  channels  between  Taylor's  Falls  and  Prescott. 

The  work  during  the  past  fiscal  year,  following  the  appropriation  of 
$10,000  by  the  act  of  August  11, 1888,  consisted  in  removal  of  snags  and 
sunken  logs  and  other  obstructions  from  the  channels,  and  of  leaning 
trees  from  bends  of  the  river,  between  Taylor's  Falls  and  the  mouth  of 
the  river :  in  construction  of  a  timber  and  pile  wing-dam  on  the  right 
bank  at  tne  lower  end  of  Hudson  Bar,  and  in  dredging  a  channel  190 
feet  wide  and  700  feet  long  at  the  same  point :  also,  in  leveling  off,  and 
extending  215  feet,  the  wing-dam  at  Catfish  Bar. 

TOTAL  OF  WORK  DONE  DXTSINO  THE  FISOAL  YEAR. 

Removed  from  channeli  and  henda. 

Drift  piles number..      2 

Logjam  broken do 1 

Piles - do.--.      8 

Logs i do 450 

Snags do 138 

Stamps 1 do 61 

Overhanging  trees .^ do 125 

Sanken  crib do 1 

Bowlders cubic  yards..      3 

Pier-hogs - number..     29 

Linear  feet  of  wing-dam  built  at  Hudson  Bar 500 

Linear  feet  of  wing-dam  built  at  Catfish  Bar 215 

Total  linear  feet  of  wing-dams  built 715 

MATERIALS  USBD  IN  THB  WORK. 

Round  piles  driven 104 

6  by  12  inch  sheet-piles  driven 501 

Feet,  B.  M.,  of  caps  and  wale  pieces 8,600 

Cubic  yards  of  rock..., 719^ 

Cords  of  brush 178 

The  work  was  done  by  hired  labor  and  purchase  of  materials,  ex- 
cepting 13,782.65  cubic  yards  of  drederiug  at  Hudson  Bar,  which  was 
done  under  agreement,  at  an  average  price  of  21.6  cents  per  cubic  yard, 
a  price  that  was  very  reasonable,  considering  the  fact  that  the  dredg- 
ing machine  had  to  be  towed  a  long  distance  to  the  work. 

Total  expended  during  the  fiscal  year  ending  June  30,  1889,  includ- 
ing oatstanding  liabilities,  $9,734.43. 
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TOTAL  OF  WORK  DONS  UNDKR  PRX8XMT  PBOJSCT. 

Snags  removed number..  1,171 

Leaning  trees  remoyed do 339 

Stamps  removed do....  803 

Piles  removed do 16 

Cribs  or  piers  removed do....  8 

Wreoks  removed do....  2 

Logs  removed do....  &92 

Clay  and  gravel  removed  above  Stillwater oubio  yards . .  146 

Bowlders  removed do 72.5 

Shore  protection  and  revetment  built  of  brush  and  stone linear  feet . .  4, 132 

Dams  and  Jetties  built  of  brush  and  stone: .......do —  9,388 

Training- walls  at  Hudson,  built  of  piles,  timber,  brush,  and  stone . .  do 2, 965 

Dredgij^;  at  Hudson «.. cubic  yards..  22,476.65 

Dredging  at  Catfish  Bar,  approximate do.^..  14,000 

Pier-u>^  removed number,.  29 

Drift-piles  removed 1 do 2 

Log-Jam  broken do 1 

Total  expended  under  the  present  project  to  June  30, 1889,  including  outstanding 
liabilities,  f74,096.75. 

TOTAL  OF  WORK  DOKX  UNDKR  ORIGINAL  AND  PRK8RNT  PROJKCT8. 

Snags  removed number...   4,053 

Leaning  trees  removed do 6,344 

Stumps  removed do 2,722 

Piles  removed T do 32 

Cribs  or  piers  removed.... do....  44 

Wreoks  removed do....  3 

Logs  removed do —  660 

Clay  and  gravel-removed  above  Stillwater cubic  yards . .  146 

Bowlders  removed do 636.5 

Shore  protection  and  revetment  built  of  brush  and  stone linear  feet . .  6, 332 

Dams  and  Jetties  built  of  brush  and  stone... do 9,388 

Training- walls  at  Hudson,  built  of  piles,  timber,  brush,  and  stone . .  do 2, 965 

Dredging  at  Hudson cubic  yards..  22,476.65 

Dredging  at  Catfish  Bar,  approximate do 14,000 

Pier-K>^  removed number..  29 

Drift-piles  removed do 2 

Log-Jams  broken ....do....  1 

Total  expended  under  original  and  present  projects,  to  June  30, 1889, 
including  outstanding  liabilities,  $92,096.75. 

Ail  of  the  work  (dredging  in  1880  excepted)  has  been  done  by  hired 
labor  and  purchase  of  materials. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water, 
and  below  Stillwater  of  4  to  5  feet.  Generally  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  dams  should 
be  extended,  and  the  channels  at  this  point  and  Catfish  Bar  should 
receive  additional  dredging,  and  a  short  dam  of  brush  and  stone  should 
be  built  at  the  latter  place  to  jut  out  about  150  feet  from  shore. 

Bepairs  to  works  are  always  necessary,  more  or  less,  the  cost  of  the 
same  being  in  inverse  ratio  to  the  sums  appropriated  from  time  to  time 
to  carry  them  on,  and  directly  as  the  length  of  time  covered  by  the 
appropriations.  Unfinished  work  is  almost  always  more  expensive  to 
keep  in  shape  than  is  finished  work. 

The  cost  of  repairing  existing  works,  and  of  the  needed  improvement 
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at  bars  and  crossings  from  Taylor's  Falls  to  the  mouth  of  the  river,  in- 
cladingremoval  of  snags,  piling)  old  cribs,  wrecks,  logs,  trees,  etc.,  will 
not  T)e  less  than  $15,000. 

The  cost  of  extending  the  dams  at  Hndson  Bar,  and  of  constructing 
wing-dams  on  the  right  bank  of  the  channel  at  that  point,  a  total  of 
3.000  linear  feet/at  about  $4  per  foot,  is  placed  at  $12,000.  To  this 
snould  be  added  30,000  cubic  yards  of  aredging  at  the  Hudson  Bar,  at 
a  probable  cost  of  22  cents  per  cubic  yard,  $6,C^.  The  cost  of  the  pro- 
posed short  dam  on  the  Wisconsin  side  at  Catfish  Bar,  150  linear  feet, 
at  $4  per  foot,  will  be  $600.  In  all,  $34,200  for  completing  the  improve- 
ment, and  this  can  be  profitably  expended  on  the  works  named  during 
the  fiscal  year  ending  June  30, 1891. 

This  revision  adds  $25,250  to  the  estimate  of  1882. 

As  showing  the  amount  of  commerce  benefited  and  to  be  benefited  by 
the  improvement,  reference  is  made  to  the  accompanying  statistics  of  the 
St  Croix  Biver. 

The  largest  steamers  plying  the  Uississippi  Biver  between  St. 
Paul  and  St.  Louis  ascend  the  St.  Croix  to  StiU water,  the  head  of  an 
immense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agncnltural  implements, 
grain,  etc.  From  forty  to  sixty  raft-boats  navigate  the  stream  below 
Stillwater. 

From  150,000,000  to  200,000,000  feet,  B.  M.,  of  logs  are,  it  is  estimated, 
annually  towed  down  the  St.  Croix  Biver  to  points  on  the  Mississippi 
Biver,  to  be  converted  into  lumber,  while  immense  rafts  of  manu&ct- 
ured  lumber  are  annually  towed  down  the  stream  and  into  the  Missir.* 
sippi. 

The  advantages  and  benefits  to  the  people  of  the  lower  St.  Croix 
Valley,  due  to  the  improvements  already  effected,  are  evident  from  the 
lowering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
50  per  cent,  since  the  improvement  of  the  stream  commenced.  On 
wheat  alone  the  saving  in  freight  is  said  to  have  been  considerable. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
obstructed  at  times  by  log-booms,  which  have  been  noticed  in  previous 
reports. 

To  Assistant  Engineer  A.  O.  Powell  and  Capt.  O.  F.  Knapp,  over- 
seer, I  am  indebted  for  valuable  services  in  connection  with  the  work 
of  improvement  during  the  fiscal  year. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paal  is  the  port 
of  entry  and  8t.  Vincent  a  snbport.  Collections  for  year  ending  December  31 ,  1888, 
1206,248.96 ;  domestic  exports  for  same  period,  |i^6,139. 

ABSTRACT  OF  APPROPRIATIONS  MAOB  FOR  IMPROVING  ST.   CROIX  RIVKR,  WISCONSIN 

AND  MINNESOTA. 

By  act  approved  Jane  18,  1878 *. *|10,000 

By  act  approved  March  3,  1879 •8,000 

Bv  act  approved  June  14,  1880 10,000 

By  act  approved  March  3,  1881 8,000 

By  act  passed  August  2,  1882 30,000 

By  act  approved  July  5,  lfe84 9,000 

By  act  approved  Augusts,  1886 - 7,500 

Byaotot  Augnstll,  1888 10,000 

Total 92,500 

'Appropriated  before  adoption  of  pres«)nt 'project. 
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Mon^  statement 

Jaly  1, 1868,  amount  available $137.68 

Amoant  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 137. 68 
July  1.  1889,  amoant  expended  daring  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1, 1888 19,(592.11 

July  1,  1889,  outsUnding  liabilities 42.32 

9,734.43 

July  1,  1889,  balance avaUable 403.25 

f  Amount  (estimated)  reo  uired  for  completion  of  existing  project 34, 200. 00 

1  Amount  tbat  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30,1891  34, 200. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I.    harbor  acts  of  1866  and  1867. 


COIUCEBCIAL  STATISTICS. 


Comparative  staiemeni  of  Mteam-hoaU  and  hargcB,  freight,  pasaengers,  towing,  r<Mng,  logt, 
lumber,  eto.,  manufaotwred  on  the  St,  Croix  JHver,  Wiaoonein  and  Minnesota,  for  a 
of  eleven  iteare,  1878-18^. 


STEAM-BOATS  AND  BABOB8. 

Tear. 

In  flight 

and  paasenger 

bnsineM. 

In  towing 

and  rafting 

boalneaa. 

Year. 

Infireight 
and  passenger 

In  towing 

and  rafting 

business. 

Steam- 
boftta. 

Barges. 

Steam  • 
boata. 

Barges. 

Steam- 
boats. 

Bargea 

Steam- 
boats. 

Bargea. 

1878*  

3 
3 
8 
2 
3 
8 

8 
12 
29 
40 
77 
51 

1884 

3 

4 
6 
8 

1 

26 

33 

38 

40 

3 

30 
50 
49 
58 
53 

1870 

1885 

1886 

1880 

1881 

1887 

1888t  

1882 

24 

25 

1888 

*  Amoant  of  oommeroe  and  navigation  when  work  of  improvement  began. 
t  Amount  of  commerce  and  navigation  at  present  time. 

FREIGHT,  PASSENGERS,  AND  LOOS. 


Tear. 


1878a 
1879.. 
1880.. 
1881.. 
1882.. 
J883.. 
1884.. 
1885.. 
188C.. 
1887.. 
188»b 


Freight  car- 
ried, to  in- 
olnde  mer- 
chandise,Iam 
ber,  wood, 
etc 


Poundi. 

32,000,000 

47,780,996 

(ft) 
<;35,000,000 

dOO,  000, 000 
«63,000,000 
/BO.  000. 000 
085,000.000 
A180,000,000 
<57,009,320 
^19,108,000 


Passengers 
oarriM. 


Numher, 
15,000 
0.244 

(ft) 

11,015 

10,  .^00 

2,800 

4.000 

10.647 

12,756 

9.872 


Logs  towed 

out  of  St. 

Croix  River 

(estimated). 


Feet,  B.  M, 
70.000,OCO 
117. 000. 000 
200,000,000 
185,000,000 
130,000.000 
108.  OOO.  000 
175.000.000 
150,000,000 
115,700.000 
1721,000,000 
136,000,000 


LdKs  passed 

throni^  St. 

Croix    Boom. 


202, 
207. 
233. 
276, 
270, 
275, 
231, 

300, 
364, 


jBt  JUT. 

000.000 

000.000 

100,000 

000,000 

060.000 

000,600 

000.000 

000,006 

500,060 

•00,006 

803,410 


a  Amoant  of  commerce  and  navigation  when  work  of  improvement  began, 
ft  Estimated  same  as  1879. 
e  About  18.000,000  pounds  lumber  and  wood, 
d  About  48,060.000  pounds  lomber  and  wood, 
e  About  53,000,000  pounds  lumber  snd  wood. 
/About  70,000,000  pounds  lumber  and  wood. 
a  About  78,000,000  pounds  lumber  and  wood. 
A  About  86,000,000  pounds  lumber  and  wood. 
«  About  56,000,000  pounds  lumber  and  wood. 
j  Lumber  and  wood  only. 

k  Amount  of  commerce  and  navigation  at  proMut  time,  1^88.    On  account  of  log-jams  above  Still- 
water there  was  during  season  of  1888  practically  no  navigation  above  that  point. 
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LUMBER,  RTO.y  MANUJ^ACTURED  AND.  RAFTED. 


Year. 


1870 
1880 
1881 
188.2 
1883 
1£84 
1885 
1886 
1887 
1888 


KanofiBctoied. 


Lamber. 


Shingl 


83,727.820 
132,475,078^ 
l8Sb  000,000! 
116,000,000 
1G7.000.UOO; 
125, 000. 000 
200,000,000; 

75,000.000, 
150.000,000 
170,807,541 


Nwmbur. 
40.238,000 
54,052,500 
70,000,000 
02,000.000 
80.000,000 
25^000,000 
65,000,000 

1,400,000 
55,000,000 
70,845,250 


LftthB. 


Nuvlb&r. 
27.600.000 
37,845,000 
40,000,000 
32,000,000 
45,000,000 
25,000,000 
30,000,000 
600,000 
32,000,000 
42,383,950 


Pickets. 


Numbtr, 


382,000 

200,000,000 

615,000 

015,000 

11,000,000 


9,000,000 
67^774 


Rafted. 


Lumber. 


Ftet^B.U. 


100,000,000 
114,610,006 


Shingles. 


Nutiibtr, 


40,079,500 


lAths. 


NwnlbtT. 


28,651,800 


Pioketa. 


No. 


570,820 


BB5. 

IMPROVEMENT  OF  MINNESOTA  BIVER,  MINNESOTA. 

An  examination  of  this  stream  was  made  by  Maj.  6.  K«  Warren,  Corps 
or  Kngiueers,  in  1866,  under  authorization  of  section  4  of  the  act  of 
Cougre»a  approved  June  23, 1866.  Major  Warren's  first  or  preliminary 
report  of  this  survey  was  rendered  January  21, 1867,  and  printed  as  a 
part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session. 

The  estimates  of  cost  of  improvement,  based  upon  results  of  this  ex- 
iimination  and  survey,  are  given  in  the  Beport  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,  one 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet 
of  water,  by  removal  of  snags  and  bowlders  throughout  this  stretch  of 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls, 
and  the  operation  of  a  scraper  and  dredge-boat,  at  a  cost  of  $117,000. 

The  river  and  harbor  act  of  Congress-  approved  March  2,  1867,  ap- 
propriated $37,500  for  removing  snags  and  bowlders  throughout  the 
Minnesota  Biver,  thus  sanctioning  the  second  plan. 

The  liver  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment.' 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10,  1872,  provided  for  the  survey  of  the  Minnesota  Biver  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  ihe  peport  pertaining  to  which  is  printed  in  the  Beport  of 
the  Cbief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The 
removal  of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  tne  stream,  which  sum  was  expended  in  the  removal  of 
bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  tbe  improvement  of  the  Minnesota  River,  Minnesota,  |10,000 :  Provided,  That 
one-half  Of  said  sum  shaU  be  expended  between  the  month  of  the  Yellow  Medicine 
and  Minnesota  Falls,  on  said  river. 

This  appropriation  w^  applied  to  the  removal  of  rocky  ledges, 
bowlders,  snags,  and  overhanging  trees.  The  total  of  appropriations 
to  March  3, 1873,  inclusive,  was  $77,500. 
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By  act  of  Congress  approved  Jane  23,  1874,  an  appropriation  of 
(10,000  was  made  ^*  for  the  survey  or  improvement  of  the  Minnesota 
Eiver."  A  survey  was  made  from  the  mouth  of  the  river  to  South 
Bend,  a  distance  of  116.4  miles,  to  determine  the  practicability  of  im- 
proving the  navigation  by  means  of  canals,  locks,  and  dams.  The  re- 
sults of  this  survey  proved  the  possibility  of  lock  and  dam  navigation 
for  the  distance  passed  over,  the  estimated  cost  of  improvement,  as 
stated  in  the  report  of  the  survey  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1875,  being,  for 
five  locks  and  dams  and  removal  of  snags,  etc.,  (733,868.63,  the  cost  of 
removing  snags,  etc.,  being  therein  placed  at  $34,585.10,  including  con- 
tingencies. Following  this  report  Congress  made  three  appropriations, 
of  $10,000  each,  by  acts  approved  March  3, 1875,  August  14, 1876,  and 
June  18. 1878,  which  sums  were  applied  to  clearing  the  river  of  obstruc« 
tions  below  South  Bend. 

The  object  of  all  the  work  for  improvement  was  to  facilitate  naviga- 
tion by  steamers.  Before  any  work  of  improvement  was  undertaken, 
the  river  was  almost  impassable  at  low  water  for  boati^  The  removal 
of  obstructions  cleared  the  way  over  long  stretches  of  the  river  be- 
tween Minnesota  Falls  and  a  point  about  30  miles  below  Henderson. 
Little  or  no  use,  however,  was  made  of  the  improved  channels,  there 
being  no  steam-boat  navigation  of  the  river  worth  reporting.  The  rap- 
idly-caving banks  of  that  river  add  snags  and  leaning  trees  to  the  chan- 
nel yearly,  so  that  channels  which  were  cleared  of  obstructions  ten  years 
ago  are  more  or  less  encumered  with  them  to-day. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steam-boats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  Biver  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of 
the  river  to  Mankato,  was  made  during  the  season  of  1887,  and  a  report 
thereon,  with  maps,  rendered  January  16,  1888.  This  report,  printed 
in  Ex.  Doc.  No.  158,  House  of  Bepreseutatives,  Fiftieth  Congress,  first 
session,  is  respectfully  referred  to  as  containing  the  most  reliable  sta- 
tistics of  the  present  and  prospective  commerce  of  the  Minnesota  Biver 
that  could  be  obtained. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  Biver,  Minnesota,  including  protecting  and  holding  the  banks 
opposite  the  borongh  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting  through 
the  narrow  ueck  or  land  at  that  point  and  thereby,  changing  its  channel  and  course, 
ten  thousand  dollars. 

This  is  the  first  appropriation  made  since  1878,  for  improvement  of 
the  Minnesota  Biver. 

An  examination  of  the  river  at  Belle  Plaine  and  also  fi^om  Carver  to 
the  mouth  of  the  stream  was  made  in  September,  1888,  with  a  view  to 
obtaining  data  upon  which  to  base  a  project  for  the  advantageous  ex- 
penditure of  the  sum  appropriated  by  the  act  of  August  11,  1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion 
of  the  bend  at  Belle  Plaine  for  several  years  past ;  but  that  to  thoroughly 
protect  it  against  such  erosion  as  might  occur  from  floods  or  from 
changes  in  the  channels  of  the  river  above  the  bend  would  undoubt- 
edly cost  more  than  the  entire  sum  appropriated  for  the  river.  It  also 
showed  that  there  had  not  been  any  steam-boat  navigation  of  the  river 
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at  that  point  (an  occasional  trip  by  a  steam-boat  at  high  water  excepted) 
for  a  nnmber  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from 
its  month  to  Carver,  sneh  an  improvement  as  might  last  for  a  nnmber 
of  years,  was  found  to  be  not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle 
Plaine  or  the  extent  of  river  from  its  mouth  to  Carver,  and  still  less 
adequate  for  the  performance  of  work  if  divided  between  them,  it  was 
recommended  that  the  submitting  a  project  for  expenditure'  of  the 
appropriation  be  delayed  until  the  further  wishes  of  Congress  might  be 
known,  or  until  some  definite  information  as  to  prospective  navigation 
might  be  obtained  upon  which  to  base  a  project  lor  the  best  utilization 
of  the  appropriation. 

It  is  reported  that  during  the  navigation  season  of  1888  one  small 
steamer,  the  Ida  Campbellj  transported  between  St.  Paul  and  Shakopee, 
25.9  miles  above  the  month  of  the  Minnesota,  350  tons  of  hay  and 
1,500,000  brick,  and  that  there  is  now  one  steamer  engaged  iu  trans- 
ix)rting  brick,  etc.,  between  the  same  points. 

Total  expended  under  the  project  following  the  survey  of  1874, 
•29,985.60. 

Total  expended  under  all  projects,  including  the  survey,  $117,485.00. 

Should  Congress  order  an  open  channel  improvement  below  Carver 
the  sum  of  $25,000,  in  addition  to  that  appropriated  in  1888,  could  be 
expended  during  the  fiscal  year  ending  June  30, 1891. 

This  work  is  in  the  colleotion  district  of  Minnesota,  in  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  sah-port  of  entry  and  delivery.  The  total  revenues 
collected  on  imports  in  the  district  for  the  calendar  year  ending  December  31,  1888, 
was  (206,248.96.  Value  of  domestic  exports  passing  out  through  and  from  the  district, 
9976,139. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  THE    IMPROVEMENT   OF    THE    MINNESOTA 

RIVER. 

By  act  approved — 

Mardi3,  1867 $37,500 

Jnly  11, 1870 10,000 

March  3, 1871 10,000 

June  10,  1872 10,000 

March3, 187:^ 10,000 

Jnne23,  1874 *10,000 

March  3, 1875 10,000 

August  14,  1876 10,000 

June  18, 1878 10,000 

By  act  of  August  11, 1888 * 10,000 

Total 127,500 

Money  statment 

July  1,  1888,  amount  available,  including  that  for  outstanding  liabilities 

($9) - t|42.00 

Amountappiopriatedhy  act  of  August  11, 1888 10,000.00 

10, 042. 00 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1, 1888 118.60 

July  1, 1689,  outstanding  liabilities 9.00 

27.60 

July  1,  1889,  balance  available 10,014.40 


*  Used  in  making  survey  of  river. 

t  Fortj'two  dollars,  balance  from  former  appropriations,  deposited  to  credit  of 
Tnmater  of  the  United  Statee  November  11, 1885. 
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! Amount  (estimated)  reqaired  for  oompletion  of  eziBtioff  project 9693, 868b  63 
Amoan t  that  can  be  pron  tabl^  expended  in  fiscal  year  endins  Jane  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  l^  and  1867. 

There  are  no  statistioa  to  reportt  other  than  ah'eady  given. 


BB6. 

IMPBOVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

The  present,  which  is  also  the  original,  project  for  the  improvement 
of  this  river  from  Brecl^enridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moved of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  Bapids,  as  based  upon  the  re])orts  of  1874«  1875, 
and  1877  <see  pages  730-732,  Eeport  of  Chief  of  Engineers,  1878),  was 
$146,310.18,  which  estimate,  as  revised,  and  for  the  reasons  stated 
in  Appendix  X  8  of  the  Annual  Report  of  1883,  was  increased  to 
$179,310.18. 

The  river  and  harbor  act  of  Congress*  approved  August  5, 1886,  mak- 
ing the  money  theretofore  appropriated  for  locks  and  dams  at  Goose 
Bapids  available  for  dredging,  removal  of  snags  and  bowlders,  and 
construction  of  wing-dams,  necessarily  included  in  that  mode  of  im- 
provement Goose  Bapids,  which  were  originally  intended  to  be  improved 
by  means  of  locks.  For  this  reason,  as  well  as  for  others  given  in  tbe 
Annual  Beport  for  1887,  a  new  estimate  of  cost  of  completing  tbe  work 
became  necessary.  The  cost  was  placed  at  $70,598.37  (see  Appendix 
A  A  to  the  Annual  Beport  of  the  Chief  of  Engineers  for  1887,  pages 
1714, 1715). 

But  one  dredge-boat  has  been  operated  during  the  year,  tbe  other, 
built  in  1879,  requiring  renewal  of  the  hull  before  it  can  be  further  used 
on  the  work.  The  dredging,  in  1888,  was  confined  to  the  lower  half  of 
Goose  Bapids.  Upon  resumption  of  work,  this  year,  1889,  the  dredge 
worked  on  the  shoal  places  below  Grand  Forks. 

The  excavated  material  was  utilized,  as  in  former  years,  in  forming 
training-dams  to  confine  and  direct  the  water  at  low  stages,  and  also 
to  as  far  as  possible  leave  the  area  of  cross-section  of  the  strciiui  after 
excavation  what  it  was  before  excavation,  and  also  so  placed  as  to  re- 
duce, wherever  necessary,  the  velocity  of  the  stream*  In  general,  the 
work  has  been  so  carried  on  that,  while  increasing  the  depths  at  cross- 
ings, the  pools  above  and  below  the  bars  have  not  been  lowered.  The 
materia],  a  tough,  leathery  clay,  is  not  liable  to  be  rapidly  washed 
away,  and  the  best  disposition  that  could  be  made  of  it  was  to  use  it 
for  dams.  To  raise  the  material  to  the  top  of  the  bank  through  heights 
of  35  to  45  feet  would  have  been  expensive  without  securing  much,  if 
any.  advantage,  as  floods  frequently  cover  the  banks  and  approaches 
to  tne  river. 
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SUHMABY  OF  WOBK  DONS  DURING  THK  TEAR  KJWtSQ  JUNK  30,   1889. 

Cnbio  yards  of  material  dredged • 40,767 

Length  of  wing  and  training-dams  bnilt feet..  7,7U8 

liBngthof  channel  cnts do...  6,G85 

Total  of  miles  of  river  worked  orer 28 

The  result  of  the  year's  work  has  been  improved  channels  on  the 
lower  half  of  Goose  Bapids  to  afford  depth  of  3  feet  at  ordinarily  low 
water,  and  channels  to  afford  a  depth  of  4  feet^  at  the  same  stage,  for 
62  miles  by  river  below  (north  of)  Grand  Forks. 

The  total  work  done  npon  this  stream  since  the  first  appropriation 
for  its  improvement  was  made  in  1876,  and  extending  from  Fort  Aber- 
crombie  to  a  point  62  miles  by  river  below  Grand  Forks,  a  total  river 
distance  of  290  miles,  is  as  follows : 

Komberof  onbio  yards  of  material  dredged 501,735 

Knmber  of  snags  removed 618 

Number  of  overhannng  trees  removed 8,705 

Cobio  yards  of  bowlders  removed 382 

Nnmberof  stumps  removed 198 

Number  of  piles  removed 23 

Number  of  drift-piles  removed 8 

Barge  removed 1 

Total  linear  feet  of  channel  excavated 83,797 

Total  linear  feet  of  wing  and  training  dams  constructed 1^,  040 

Mr.  Bnfas  Davenx)ort,  assistant  engineer  npon  this  improvement  for 
the  past  seven  seasons.  Is  deserving  of  great  credit  for  faithfulness  and 
zeal  in  carrying  oat  the  work  intrnsted  to  him. 

All  the  work  for  improvement  of  this  stream  has  been  performed  by 
hired  labor. 

GENERAL  CONDITION  OF  THE  WORK. 

The  3-foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
averaging  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
nels from  Grand  Forks  to  a  point  62  miles  north  (distance  by  river), 
averaging  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
experienced  over  those  improved  portions  of  the  stream  by  bouts  loaded 
for  those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be  car- 
ried over  the  improved  portions  of  the  rapids  and  of  the  river  between 
Frog  Point  and  Grand  Forks.  The  removal  of  snags  and  trees  between 
Moorhead  (opposite  Fargo)  and  Abercrombie  improved  that  portion  of 
the  stream  for  navigation  during  high  and  medium  stages  of  water. 

The  river  is  subject  to  land-slides,  several  of  which  have  occurred 
within  the  past  four  years  at  Goose  Bapids  and  near  Frog  Point.  These 
slides  can  never  be  anticipated,  form  obstructions  when  they  occur, 
and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
amount  and  cost  of  the  improvement. 

Generally  since  the  first  bars  were  dredged  in  1879  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
menced in  1879  there  were  but  1^  feet  of  water  (ruling  depth)  upon 
bars  between  Moorhead  and  Goose  Bapids  and  2  feet  on  the  bars  below 
Grand  Forks  at  ordinarily  low  water,  and  before  the  removal  of  snags 
and  leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
this  portion  of  the  stream  was  at  all  times  difficult. 

Bemaining  to  be  done. — Excavation  of  bars  between  Breckenridge  and 
Fargo  and  from  a  point  10  miles  above  Goose  Bapids  to  the  middle  of 
the  latter ;  a  small  amount  of  excavation  from  the  foot  of  the  rapids  to 
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a  point  62  miles  north  of  Grand  Forks;  dredging  at  the  Pelican  Bars, 
115  miles  north  of  the  forks,  and  removal  of  overhanging  trees,  snags, 
and  bowlders  at  a  namber  of  points }  also  retouching  some  of  the  work 
between  Fargo  and  Ooose  Bapids. 

The  comparative  statement  of  freight  carried  daring  the  calendar 
years  1879-'88,  appended,  shows  considerable  flnctuation,  being  greatest 
in  1882  and  least  in  1887.  The  decrease  for  1886-'88is  attributable  largely 
to  the  low  stage  of  wat^r  and,  in  addition,  in  1888,  to  failure  of  the 
wheat  crop. 

Although  but  few  steamers  navigate  the  Bed  Biver  at  present,  the 
fact  of  an  improved  river  being  available  for  an  unlimited  number  of 
steamers  and  barges  whenever  railroad  rates  become  insupportable  op- 
erates to  the  advantage  of  the  farming  community. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1889,  including  outstanding  liabilities,  $13,l>52.56. 

Expended  upon  the  improvement  fiom  commencement  of  work  in 
1877  to  June  30, 1889,  including  outstanding  liabilities,  $173,765.08. 

It  is  proposed  to  apply  the  balance  of  appropriation  remaining  in 
furtherance  of  the  present  project  of  improvement. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1891,  in  continuing  dredging  operations  and  in  removal 
of  obstructions  generally  between  Breckenridge  and  the  northern 
boundary  line. 

The  Bed  Kiver  of  the  North^  from  its  source  to  the  iatemational  boandary  line,  is 
irholly  within  the  castonis  district  of  Minnesota,  of  which  8t.  Paul  is  the  port  of 
entry  and  St.  Vincent  a  subport.  Collections  for  year  ending  December  31, 1888, 
1206,248.96 ;  domestic  exports  for  same  period,  |976,139. 

ABSTBACT  OF  APPROPRIATIONS  1£ADB   FOR  IMPROVING  RED    RIVER  OF    THE  NORTH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved — 

Augnst  14, 1B76 $10,000.00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14, 1880 20,003.00 

March3,  1881 13,000.00 

By  act  passed  Augnst  2, 1882 10,000.00 

By  act  approved  July  5, 1884 li»,000.00 

Augusts,  1886 46,947.65 

By  act  of  August  11, 1888 20,000.00 

Total 189,947.65 

ilfon^  atatemenL 

July  1, 1888,  amount  available |9,735. 13 

Amount  appropriated  by  act  of  August  11, 1888 20,000.00 

29,  rj5. 13 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1888 $11,679.42 

July  1,  1889,  outstanding  UabiliUes 1,873.14 

13,562.56 

July  1, 1889,  balance  avaUable 16, 182.57 

(  Amount  (estimated)  required  for  completion  of  existing  project 59, 598. 37 

j  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    40, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Cknnparaiive  ntaUment  affreight  moved  by  eteam-hoats  on  the  Bed  Biver  of  the  Norih^  Mn^ 

nesota  and  Dakota^  for  ten  years,  1879  to  1888. 

Poands. 

1879 35,718,731 

1880 43,301,515 

1881 -.  53,114,861 

1882 ,  63,303,629 

1883 50.e27;59l 

1884 68,091,472 

1885 46,086,499 

1886 21,013,657 

1887 20,809,820 

1888 24,279,270 


B  B  7. 


SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI, 
SAINT  CROIX,  CHIPPEWA,  AND  WISCONSIN  RIVERS. 

Nothiug  was  done  under  this  head  during  the  past  fiscal  year,  no 
funds  having  been  available  for  such  work.  For  account  in  detail  of 
these  surveys  reference  is  made  to  pages  1,507  and  1,608,  Appendix  Y, 
Part  2,  Annual  Beport  of  the  Chief  of  Engineers,  1886. 

Money  statement. 

Amoant  (estimated)  required  for  completion  of  existing  project $50, 000 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  riyer   and 
harbor  acts  of  1866  and  1867. 


BBS. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

The  present  approved  project  is  to  work  down  the  river  from  Glen- 
dive  in  order  to  repair  existing,  dams  and  build  new  wing-dams  and 
'dams  to  close  island  chutes  where  necessary,  so  as  to  confine  the  water 
generally  to  one  channel,  and  thus  increase  the  depth  on  the  rapids 
and  shoal  places.  Also,  to  remove  rocks  and  bowlders  from  the  chan- 
nels. (See  Appendix  X  2  to  Annual  Beport  of  the  Ohief  of  Engineers 
for  1887.) 

The  original  condition  of  the  navigable  channel  of  the  Yellowstone 
was  bad  and  unsafe,  due  to  the  existence  of  numerous  swift  rapids,  to 
crooked  and  shallow  channel  at  low  water,  and  to  the  presence  of  rocks 
and  loose  bowlders.  By  removing  the  latter  at  the  worst  places,  and 
by  confining  the  water  to  one  channel,  so  as  to  increase  the  depth  on 
the  rapids,  the  river  has  been  considerably  improved  for  purposes  of 
commerce.  Up  to  July  1, 1886,  $99,306.49  had  been  expend^  upon 
the  improvement,  and  at  that  date  the  condition  of  the  improved  river 
was  much  better  than  at  present,  as  the  dams  have  received  no  repairs 
since  that  date  and  are  broken  in  many  places. 

For  reasons  given  in  Appendix  X  2  to  the  Annual  Eeport  for  1887, 
by  my  predecessor  in  charge,  one  of  them  being  the  inadequacy  of  the 
appropriation  of  1886  (the  last  appropriation)  to  perform  sufficient  work 
to  justify  the  cost  of  extensive  repairs  and  of  new  outfit,  no  work  for 
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improvement  has  been  undertaken  since  1885,  the  project  having  been 
suspended  in  order  that  the  whole  matter  might  be  reported  to  Con- 
gress. 
In  the  Appendix  to  the  Annual  Beport  for  1887,  referred  to,  it  is  said: 

The  YeUowsfone,  for  a  swift,  suow-ffld  river,  is  an  excellent  one  naturally,  and 
susceptible  of  radical  ioiproyement  at  a  relatively  small  expense,  considering  its  dis- 
tance from  labor  and  supply  markets.  Though  uot  at  present  navigated,  the  exiatenee 
of  a  good  navigable  channel  will  always  be  a  check  on  high  railroad  tarifis  to  eom- 
peting  points  on  the  river. 

If  Congress  deems  this  a  sufficient  cause  for  the  continuation  of  the  improvement, 
$60,000  in  addition  to  the  present  available  balance  can  be  profitably  expended  daring 
the  fiscal  year  ending  June  30,  1889. 

So  far  as  learned,  there  are  no  boats  engaged  in  navigating  this  river* 
and  there  is  no  immediate  prospect  of  any  being  put  on  it. 

The  funds  that  were  available  when  the  Annual  Beport  for  1887  was 
written  having  been  reduced  in  consequence  of  necessary  repairs  to  the 
plant  in  the  latter  part  of  that  year,  and  from  subsequent  care  of  the 
plant  and  other  contingencies,  the  estimate  tor  the  fiscal  year  ending 
June  30, 1891,  should  Congress  continue  the  improvement,  is  placed  at 
$65,000. 

Expended  during  the  year  ending  June  30, 1889,  for  care  of  the  plant 
and  for  other  contingencies,  including  outstanding  liabilities,  $1,319.27. 

Total  expended  upon  this  improvement  to  June  30, 1889,  $106,808«29. 

ABSTRACT  OF  APPBOPRIATIONS. 

By  act  approved  March  3,  1879 t^S.OOO.OO 

By  act  approved  June  14, 1«80 15,000.00 

By  act  approved  March  3,  1881 20,000.00 

By  act  pafi8ed  August  2, 1882 20,000.00 

By  act  approved  July  5,  1884 •    20,000.00 

By  act  approved  August  5,  1886 18,750.00 

Total 118,750.00 

Money  statement 

July  1,  1888,  amount  available $13,260.98 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1888 1,319.27 

July  1,  1889,  balance  available 11,941.71 

f  Amount  ^estimated)  required  for  completion  of  existing  profoct 106, 000. 00 
Amount  tnat  can  be  pron  tably  expended  in  fiscal  year  enaing  June  30, 1891    65, 000. 00 
Submitted  in  compliance  with  requiremepts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  B  g. 


PRELIMINARY  EXAMINATION  FOR  ICEHARBOR  AT  OR  NEAR  BISMARCK, 

DAKOTA,  ON  THE  UPPER  MISSOURI  RIVER. 

United  States  Engineer  Ofpiob, 

8t  Faulj  Minn.j  December  17, 1888. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  a  pre- 
liminary  examination  for  ^^ ice-harbor  at  or  near  Bismarck,  on  the  Upper 
Missouri  River,"  made  in  accordance  with  the  provisions  of  seotions  13 
and  14  of  the  river  and  harbor  act  of  Gongress  of  Augost  11, 1888. 

On  the  27th  of  October  last,  accompanied  by  Mr.  A.  O.  Powell|  as- 
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sistant  engiiieer,  I  proceeded  to  Bismarck  for  the  parpose  of  examining 
the  Misfioari  Biver  in  the  vicinity  of  that  place,  and  also  with  a  view  to 
obtaining,  on  the  ground,  facts  bearing  upon  the  necessity  or  feasibility 
of  establishing  an  ice-harbor,  in  order  to  determine  whether  or  not  a  full 
survey  of  the  locality,  from  which  to  estimate  the  cost  of  such  harbor, 
should  be  recommended. 

We  reoonnoitered  the  river  from  the  upper  end  of  Bock  Haven,  on  the 
right  bank,  about  5  miles  above  Bismu*ck,  to  the  lo^er  end  of  Sibley 
Island,  on  the  left  bank,  about  11^  miles  below  Bismarck,  without  find- 
ing any  location  ofifering  advantages  for  either  a  natural  or  artificitd 
harbor.  Bock  Haven  excepted,  which  will  be  described  further  on. 

The  localities  named  and  the  river  generally,  for  about  20  miles  above 
and  below  Bismarck,  are  shown  on  the  accompanying  tracing,  which  is 
made  up  from  blue  prints  kindly  furnished  me  by  Lieutenant  Bingham, 
United  States  Corps  of  Engineers,  secretary  of  the  Missouri  Biver  Oom- 
mission,  and  who  states  that  the  sketches  are  from  reconnaissance  only. 
Sibley  Island  is  on  this  sketch-map  called  Assiniboine  Island. 

Bismarck  is  on  the  left  bank  of  the  Missouri,  and  distant  by  river 
about  as  follows : 

HUes. 

Fnwi  Fort  Beoion 816 

From  Sionx  City - 655 

From  the  mouth  of  the  river  (conflaence  vith  the  Mississippi ) 1, 458 

From  the  ^noipul  steam-boat  landings  at  St;  Louis 1,480 

The  city  is  mostly  on  high  ground  or  bluffs,  bordered  by  an  immense 
scotch  of  bottom-lands,  which  are  submerged  at  floods,  and  over  which 
masses  of  ice  are  moved  more  or  less  during  the  spring  *'  breakups." 
The  banks — those  of  the  bottom-lands  especially — are  generally  of  light, 
movable  material,  and  subject  to  heavy  scour  at  high  and  medium  stages 
of  the  river. 

Bock  Haven  is  bordered  by  steep  banks,  rising  15  to  20  feet  above 
low  water,  and  underlaid  by  rock  in  place,  which  renders  them  conpara- 
tively  stable.  This  locality  has  been  used  for  a  number  of  years  past 
as  a  winter  harbor  for  steam-boats. 

The  Northern  Pacific  Bailroad  crosses  the  Missouri  at  Bismarck,  on 
a  high  bridge  of  three  spans,  two  of  403^  feet  each  and  one  of  405  feet 
in  width,  measured  from  centers. 

At  the  time  of  our  examination  the  river  was  at  a  very  low  stage,  the 
widUis  at  some  points  not  exceeding  550  feet.  The  sketch-map  here- 
with shows  the  river  at  a  much  higher  stage. 

The  greatest  danger  to  vessels  on  the  Missouri  Biver  arises,  accord- 
ing to  general  testimony,  from  the  breaking  up  of  the  ice  in  the  spring. 
At  such  times  the  ice  moves  in  great  masses,  more  or  less  broken  up, 
with  snfBcient  power  to  carry  before  it  everything  of  artificial  construc- 
tion in  its  path,  unless  built  of  the  heaviest  and  most  solid  material. 
The  gorges  of  ice,  which  frequently  occur  where  the  river  narrows  or 
where  the  channel  is  obstructed  by  bars,  raise  the  surface  of  water  in  the 
reaches  above  them,  the  ponded-up  water  not  only  overflowing  bottom- 
lands, but  frequently  causing  immense  masses  of  ice  to  traverse  them. 
It  is  said  that  ice-gorges  not  unfrequently  raise  the  water-surface  25  to 
30  feet.  When  such  gorges  give  way  suddenly  the  rush  of  water  and 
ice  is  most  destructive. 

It  is  the  general  testimony  of  such  Missouri  Biver  men  as  could  be 
communicated  with  on  the  subject  that  there  is  no  perfectly  safe  winter 
harbor  on  the  Upper  Missouri  Biver  (Sioux  City  to  Fort  Benton),  but  that 
Bock  Haven  offers  the  greatest  security  of  any,  though  it  has  only 
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capacity  fox  sheltering  five  to  eight  steam-boats.  The  reason  assigned 
by  Missouri  Biver  steam-boat  men  for  the  security  of  Bock  Haven  as  a 
winter  harbor,  is  that  its  bank  is  stable,  and  Uiat  theontline  of  the  river 
banks  at  and  just  above  Bock  Haven  resembles  an  hour-glass,  with  the 
neck  at  the  head  of  the  haven ;  that  ice-gorges  form  at  the  neck,  and, 
when  they  break,  the  released  ice  has  plenty  of  room  to  spread  in  the 
wide  part  below  without  crowding ;  moreover,  the  set  of  the  carrent 
during  high  stages  of  water  (the  ice  here  always  goes  out  on  a  rise  in 
the  river)  is  toward  the  left  bank,  whether  after  a  breaking  of  a  gorge 
above  or  whether  the  ice  is  running  freely ;  hence  boats  laid  up  at  Bock 
Haven  are  not  endangered  by  crowding  ice  or  by  ice  moving  down 
stream.  It  does  not  appear  that  moving  ice  has  traversed  Book  Haven 
Prairie  in  sufScient  quantity  to  endanger  boats  from  that  side.  Bnt 
one  steam-boat  has  been  sunk  at  Bock  Haven.  This  vessel — a  small 
ferry-boat,  the  Undine^— w^»  lost,  as  her  owner,  Gapt.  W.  Braithwaite, 
informed  us,  solely  through  the  carelessness  of  the  men  in  charge  of 
her. 

The  persons  at  Bismarck  engaged  in  the  navigation  of  the  river, 
from  whom  information  was  principally  sought,  wereOapt.  LP.  Baker, 
general  superintendent  of  the  Benton  Transportation  Company's  line  of 
steamers,  and  Captain  Braithwaite.  To  these  must  be  add^  Mr.  J. 
J.  Moog,  a  river-mate  of  experience. 

The  general  views  of  these  gentlemen  may  be  briefly  stated  as  fol- 
lows: 

Captain  Baker  urged  the  importance  of  the  establishment  by  the 
Government  of  an  ice-harbor,  which  could  be  used  by  steamers  of  dif- 
ferent lines  on  the  river,  and  also  by  the  Government  fleet  of  boats. 
It  was  his  opinion  that,  although  but  four  or  five  steamers  had  wintered 
in  the  vicinity  of  Bismarck  for  several  years  past,  sixteen  to  twenty 
steamers  would  make  use  of  such  a  harbor.  He  referred  to  the  fact  that 
owners  of  steam-boats  could  not  insure  against  damage  from  ice  break- 
ups in  the  Upper  Missouri  Biver.  He  also  said  that  two  steamers  of 
his  line,  laid  up  in  Bock  Haven,  were,  on  one  occasion,  seriously  threat- 
ened by  the  movement  of  ice.  It  was  his  opinion  that,  were  a  good  ice- 
harbor  established,  steam-boats  from  long  distances  would  seek  its  pro- 
tection. 

Captain  Braithwaite,  however,  emphatically  declared  that  he  con- 
sidered Bock  Haven  as  it  was  sufficient  for  a  winter  harbor  for  such 
boats  as  would  seek  it  for  a  number  of  years  to  come,  and  that,  in  fact, 
he  did  not  regard  any  artificial  harbor  in  that  vicinity  as  necessary  or 
as  practicable. 

Mr.  Moog's  opinion  was  essentially  the  same  as  Captain  Braith- 
waiters. 

All  agreed  that  Bock  Haven  did  not  afford  capacity  for  the  accom- 
modation of  more  than  five  or  six  steam-boats. 

Upon  my  return  to  St.  Paul  I  addressed  letters  to  Oapts.  W.  H. 
Gould,  of  Yankton,  Dak.,  and  Joseph  Todd,  St.  Louis,  Mo.,  practical 
navigators  of  the  Missouri  Biver,  asking  information  as  to  the  necessity 
of  the  ice-harbor  under  discussion,  and  whether,  if  there  were  a  safe 
and  capacious  harbor  at  or  near  Bismarck,  steam-boats  wonld  leave 
Omaha,  Sioux  City,  Yankton,  or  other  points  on  the  Missouri  in  time 
to  reach  that  harbor  for  the  winter.    (See  Appendix  a). 

Captain  Gould  wrote  in  answer  (see  Appendix  b)  that  he  thought 
Bock  Haven  the  most  secure  harbor  in  the  vicinity  of  Bismarck  fbr  the 
wintering  of  8teamboats,  and  that  it  would  accommodate  six  to  eight 
boats ;  also,  that  he  was  of  opinion  that  no  boats  would  go  up  the  river 
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in  qnest  of  winter  harbors  from  that  section  (Tankton  and  its  vicinity), 
as  they  conld  be  palled  oat  on  top  of  the  bank  mnch  cheaper  than  they 
coald  be  taken  so  far. 

Gapt.  John  Barr,  a  Missoari  Eiver  navigator  whom  I  met  in  St. 
Paul,  appeared  to  hold  the  same  opinions  that  Captain  Baker  held. 

I  wrote  to  Captain  Baker  November  21,  and  again  November  30,  re- 
questing him  to  embody  in  a  letter  to  myself  his  views  regarding  the 
proposed  ice-harbor  (see  Appendices  o  and  d),  and  received  in  answer 
a  letter  dated  December  4,  which  is  in  substance  a  reiteration  of  his 
views  as  expr^sed  last  October.  (See  Appendix  e.)  For  statistics,  he 
refers  me  to  certain  United  States  Engineer  reports.  ' 

On  page  1362,  Part  2,  Appendix  Y  to  the  Annual  Report  of  the  Chief 
of  Engineers,  1883,  Captain  Maguire  reports: 

In  1881  five  lines  of  Bteam-boats  made  tbeir  headquarters  at  Bismarck,  Dak.,  and 
twenty-one  boats  plied  between  that  town  and  points  on  theMissonri  River,  making, 
daring  the  season  of  navigation,  from  one  hundred  and  fifty  to  one  hundred  and 
seventy-five  trips.  These  boats  carried  into  Montana  27,560«000  pounds  of  private 
and  7,200,000  pounds  of  Government  freight,  making  a  total  of  34,760,000  pounds, 
valued  at  $5,214,000.  In  addition,  there  wore  transported  1,300  passengers,  2,400  In- 
.  dians,  1,800  iiead  of  horses  and  cattle,  and  600  head  of  sheep.  The  exports,  as  far  as 
learned,  were  as  follows:  23,000  buffalo  hides,  valued  at  $37,500;  180  tons  woc»l, 
valued  at  $90,000 ;  253,750  pounds  of  hides,  pelts,  etc.,  valued  at  about  $76,125,  and 
also  an  nnestimated  quantity  of  furs  and  wolf-skins. 

In  1882  the  number  of  steam-boat  arrivals  at  Benton  was  forty,  the  number  of  depart- 
ares  from  Bismarck  being  eighty-six,  and  the  number  of  arrivals  at  the  same  place 
being  eighty-five. 

The  total  shipment  of  fireiffht  from  Bismarck  was  32,194,041  pounds,  of  an  approxi- 
mated valne  of  $4,829,106.  Of  this  amount  5,100,000  pounds  was  Qovemment  freight. 
There  were  3,500  passengers  and  1,200  troops  transported.  * 

On  page  1542,  Part  III,  Appendix  W  to  Annual  Beport,  1884,  Captain 
(now  M%jor)  Quinn  reports : 

During  the  season  of  1883  there  was  transported  upon  the  river  under  my  charge 
23,595,144  pounds  of  freight  and  an  unknown  number  of  passengers.  A  large  per- 
centage of  this  freight  was  Government  goods  and  supplies. 

On  pages  1601  and  1602,  Part  2,  Appendix  X  to  tlie  Annual  Beport, 
1887,  appear  the  following  as  appendixes  to  the  report  of  Captain 
Sears: 

STATVMXMT  GT  BUSINESS  TRAN8AGTKD  ON  THB  MISSOURI  RIVBR  BETWEEN  BIOUX 
CITT,  IOWA,  AND  BISMARCK,  DAKOTA,  AND  BETWEEN  FORT  BENTON,  MONTANA, 
AND  BISMARCK,   DAKOTA,  1886. 

Above  Bitmaroh, 

Trips  np,  23: 

General  merchandise  carried,  5,750  tons $1,500,000 

Trips  down,  23 : 

Sacks  wool  (3,800),  1,064,000  pounds 234,080 

Hides,  peltries,  furs,  and  merchandise,  1,000,000  pounds GO,  000 

Grain,  600.000  pounds  ...- 6,000 

Passengers  carried 400 

Belous  Biimarck, 

Trip^  20 : 

Ghsneral  merchandise  carried,  5,000  tons |287,000 

Passengers  carried 1,500 
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8TATKMENT  OF  BUSIlfSflS  TRA.NSACTXD  ON  THE  MISSOURI  RITSR  BBTWKBN  SIOUX 
GITY,  IOWA,  AND  BISMARCK,  DAKOTA,  AND  BKTWKKN  FORT  BKNTON,  MONTANA, 
AND  BISMARCK,  DAKOTA,  TO  JULY  1,    1887. 


Above  Bismarck, 

Trips  np,  25 : 

General  merohandiae  carried,  6,875  tons. ....••  ..*•  .«••  — •. 

DowQ-(»tream :  >|2.300,000 

Wool,  hides,  fnrs,  and  merchandise  320  tons „»,  •••• 

Passengers  carried .••.••* 610 


>f2,300, 


Below  Bismarek,  * 

Tripe,  10: 

General  merchandise,  tons  carried,l,600 $144,000 

Passengers  carried 250 

[Note. — Much  of  the  np-river  tonnage  above  Bismarck  represenls  railroad  mate- 
rial and  supplies  for  the  building  of  the  Manitoba  Railroad,  it  is  abnormal  in  quan- 
tity and  valne. — C.  B.  S.] 

It  appears,  by  comparison  of  the  statistics,  that  the  namber  of  ar- 
rivals and  departures  of  steam-boats  at  Bismarck  in  1882  was  171,  as 
against  43  in  1886. 

The  Northern  Pacific  Bailroad  was  advanced  from  Bismarck  in  1879 
and  1880,  though  it  does  not  tonch  the  navigable  portion  of  the  Missouri 
River  after  leaving  that  place. 

The  St.  Paul,  Minneapolis  and  Manitoba  Bail  way  reached  Benton, 
the  present  head  of  steam-boat  navigation,  in  1887,  and  freight  of  cer- 
tain kinds  that  could  formerly  only  reach  Benton  by  water  can  now 
reach  that  point  by  rail. 

Whether  any  decrease  in  river  shipments  to  or  from  Benton  that  may 
immediately  follow  the  completion  to  and  beyond  that  point  of  the  St. 
Paul,  Minneapolis  and  Manitoba  Railway  will  be  offset  by  the  opening 
to  settlement  of  the  Great  Sioux  Reservation,  or  by  the  facilities  for 
river  transportation  that  the  Government  improvement  of  the  Upper 
Missouri  River  will  give,  so  as  to  retain  for  Bismarck  its  prominence  as 
a  river  shipping  point  or  to  add  to  such  prominence,  can  not  be  pre- 
dicted in  this  report. 

As  to  the  United  States  steamer,  dredge,  etc.,  operating  for  improve- 
ment of  the  upper  river,  this  fleet  has  ^en,  and  undoubtedly  will  be 
for  some  time  to  come,  principally  engaged  upon  the  portion  of  the 
river  between  Benton  and  Carroll,  the  latter  655  miles  above  Bismarck. 
Ice  is  liable  to  form  in  that  portion  of  the  Missouri  as  early  as  October 
20,  though  it  may  not  form  for  many  days  thereafter.  If  the  boats  en- 
gaged upon  the  upper  river  improvement  were  to  make  Bismarck  for 
winter  quarters  in  time  ip  guard  against  being  caught  on  the  way  on 
account  of  low  water  (which  almost  invariably  occurs  in  the  fioJl  of 
the  year)  and  being  frozen  in  for  the  winter,  much  time  each  season 
would  be  sacrificed  in  reaching  the  harbor.  That  a  United  States 
steamer  has  laid  up  for  several  winters  at  Rock  Haven  does  not  furnish 
assurance  that  it  will  always  be  so  laid  up.  The  United  States  dredge 
engaged  upon  the  upper  river  was  laid  up  last  winter  at  Rowe's  Bayou, 
Montana,  about  15  miles  below  Benton.  The  fleet  of  United  States 
boats  engaged  in  improvement  of  the  lower  river,  t. «.,  from  Sioux  City 
to  the  mouth  of  the  Missouri,  would  not,  in  all  probability,  find  it  advis- 
able to  travel  650  to  1,450  miles,  to  Bismarck,  to  find  a  winter  harbor, 
and  it  is  not  assumed  that  the  advocates  of  such  a  harb<n*  meant  to  be 
understood  as  expecting  that  fleet  to  use  it. 

Various  suggestions  have  been  offered  as  to  the  construction  of  the 
harbor  asked  for,  such  as  (1)  building  stone  dikes  on  foundations  of 
brush  high  enough  to  protect  steamers  from  the  heaviest  ice-floods j  (2) 
excavation  for  an  artificial  basin ;  (3)  securing  the  upper  end  oi  tne 
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Bock  Haven  bank  against  erosion  by  a  pier  of  masonry  to  rest  apon 
the  outcropping  ledge  of  rock,  a  dike  of  earth  to  connect  the  pier  with 
high  gronndy  so  as  to  intercept  masses  of  ice  that  may  be  swept  by 
gorge-floods  across  the  Sock  Haven  prairie  in  snch  manner  as  to  en- 
danger boats  from  that  side. 

The  Missouri  Bivtr  below  Carroll  flows  over  an  unstable  and  shifting 
bottom,  and  its  banks  are  generally  unstable.  The  river  carries  a  large 
percentage  of  earthy  matter  in  suspension,  and  which,  wherever  the 
velocity  of  the  current  is  much  reduced,  is  immediately  deposited.  This 
is  so  well  known  to  all  who  are  familiar  with  the  Missouri  River  that  it 
is  not  necessary  to  produce  any  facts  here  in  support  of  the  statement. 
High  dikes,  to  inclose  sufficient  space  to  accommodate  sixteen  steam- 
ers and  upwards,  and  to  be  of  sufficient  strength  to  resist  the  movement 
of  ice,  would  be.  very  expensive,  to  say  the  least.  They  would  cause 
heavy  deposits  of  Missouri  Biver  sand  and  mud  below  them,  thus 
blocking  up  the  entrance  to  the  harbor  at  low  and  medium  stages  of 
water,  and  deposits  of  mud  would  also  occur  within  the  area  inclosed 
by  them.  These  deposits,  in  order  that  they  might  not  interfere  with 
the  use  of  the  harbor  during  the  stages  of  water  mentioned,  would  have 
to  be  removed,  probably  every  season,  by  some  form  of  aredging-ma- 
chine  or  sand-pump,  and  even  then  there  would  be  no  surety  that  the 
operation,  once  x>eribrmed,  would  not  have  to  be  repeated  during  the 
same  season.  A  winter  or  ice  harbor  should  be  accessible  to  boats  at 
all  stages  of  the  river.  The  same  objections,  viz,  expense  of  construc- 
tion and  of  maintenance,  apply  to  the  excavation  of  a  basin.  The  sug- 
gested pier  and  dike  would  not  add  to  the  capacity  of  Bock  Haven  as 
a  harbor,  and  as  the  bank  at  that  point  did  not  appear  to  be  wearing, 
and  as  there  was  no  decided  testimony  that  ice  from  that  side  had  ever 
seriously  threatened  the  safety  of  steam-boats  properly  manned  and 
cared  for  during  spring  ^^  break-ups,"  the  necessity  for  such  construc- 
tion is  not  apparent. 

As  to  cradle-ways,  steam-boat  owners  generally  object  to  hauling 
their  boats  out  of  the  water,  except  for  repairs;  besides,  ways  should 
be  built  by  private  enterprise. 

It  does  not  appear  likely,  from  all  that  I  have  been  able  to  gather, 
that  more  than  four  or  five  steam-boats  will  winter  in  the  vicinity  of 
Bismarck,  for  the  present  at  least.  Their  value  is  small  as  compared 
with  the  ultimate  cost  of  constructing  and  maintaining  an  ice-harbor, 
the  necessity  for  which  has  not  been  clearly  shown.  I  am,  therefore, 
of  opinion  that  no  further  examination  of  the  locality,  with  a  view  to 
creating  an  ice  harbor,  need  be  made. 

Very  respectfully,  your  obedient  servant, 

Ohas.  J.  Allen, 
Major  of  Engineers. 

The  Ohdsf  of  Enghteebb,  U.  8.  A. 
(Through  Ool.  O.  M.  Poe,  Oorps  of  Engineers, 
Division  Engineer  of  the  Forth  west  Division.) 

(First  iiidoneai«Btb] 

XTnitbd  States  Engineeb  Offioe, 

Detroit,  December  21, 1888. 

Bespectfnlly  forwarded  to  the  office  of  the  Ohief  of  Engineers. 
I  concor  in  the  conclusions  reached  by  Major  Allen. 

O.  M.  Poe, 

Colonel  of  Engineers, 

Engineer  Northwest  Ditrision. 
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a.— lkitbb  addbk8sed  to  captaik8  w.  h.  oould  and  joskfh  .todd. 

United  States  Enoinksr  Office, 

St.  Paul,  mnn.,  ITavemJber  6,  1886. 

Dear  Sir:  I  am  colleotiDg  information  oonceming  a  saitable  winter  harbor  for 
steam- boats  on  the  Miasoari  Kiver,  at  or  near  Bismaroki  and  Woold  be  maoh  obliged 
if  yon  would  assist  me  by  answering  the  following  qnestions : 

1.  How  many  safe  natural  harbors  are  there  in  the  vicinity  of  Bismarok  for  winter- 
ing steam-boats  and  protecting  them  against  the  movement  of  ice  in  the  spring;  and 
how  many  boats  can  each  accommodate  f 

2.  How  many  steam-boats  can  be  safely  harbored  at  Bock  Haven,  Jnst  above  Man- 
dan  f 

3.  Have  any  steam-boats  been  lost  at  Rock  Haven  from  action  of  ice  either  in  the 
fall  or  during  spring  break-ups ;  and,  if  so,  have  they  been  lost  through  any  cause 
excepting  inexperience  of  the  persons  who  laid  the  boats  up,  or  negligence  of  watch- 
men in  charge  of  them  ?  In  other  words,  have  any  boats  been  unavoidably  lost  at 
Rock  Haven  f 

4.  If  any  boats  have  been  lost  or  sunk  at  Rock  Haven,  will  yon  please  state  how 
many ;  what  their  names  were ;  and  who  laid  them  up  f  Also,  the  cause  of  their 
being  lost  or  sunk. 

5.  If  there  were  a  safe  and  capacious  winter  harbor  at  or  near  Bismarck,,  would 
steam-boats  leave  Omaha,  Sioux  City,  Yankton,  or  other  points  on  the  Missoori  River, 
in  time  to  lav  op  there  (at  on  near  Bismarck)  for  the  winter;  and,  If  so,  how  many 
steam-boats  T 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Aluen, 
Mt^  of  Engineen. 
Capt.  W.  H.  Gould, 

Yitnkton,  Dakota. 

(Same  letter  written  to  Capt.  Joseph  Todd,  St.  Lonis,  Mo.,  but  no  answer  received.) 


&.— LETTER  of   CAPTAIN  W.  U.  OOULD. 

Yankton,  Dak.,  November  8,  1888. 

Dear  Sir  :  Replying  to  yours  of  Gth  instant,  I  think  Rock  Haven  the  most  secure 
harbor  in  the  vicinity  of  Bismarck  for  the  wintering  of  steam-boats,  and  will  accom- 
modate 6  or  d.  Only  one  has  been  lost  there,  and  that  oceurred  through  neglect  of 
watchman,  he  allowing  her  to  catch  on  the  shore  while  the  river  was  tailing  and  fill 
with  water  from  the  outside.  It  was  an  old  ferry-boat,  of  little  value,  ana  laid  up 
there  and  owned  by  Captain  Braithwait.    Her  name  was  the  Undine. 

I  am  of  opinion  no  boats  would  go  up  the  river  in  quest  of  winter  harbors  from  this 
section,  as  they  could  be  pulled  out  on  top  of  the  bank  much  cheaper  than  to  take 
them  so  far. 

Very  respectfully, 

W.  H.  Gould. 

Maj.  Charles  J.  Allen. 


0.— letter  of  major  charles  j.  allen,  corps  of  engineers,  to  captain  i.  p. 
baker,  superintendent  benton  transportation  company. 

United  States  Engineer  Office, 

8t.  Paul.  Minn.^  November  81, 1888. 

Dear  Sir  :  Referring  to  your  conversation  with  Mr.  Powell  and  myself,  at  Bis- 
marck, last  month,  concerning  a  pro^^osed  ice-harbor  at  or  near  that  place :  Will  yon 
kindly  embody  in  a  letter  to  myself  your  views  as  to  the  necessity  for  snoh  a  harbor, 
and  also  state  the  number  of  steamers,  and  sizes  of  same,  that  would  probably  winter 
in  the  harbor  if  one  should  be  constructed  f 

Section  14  of  the  river  and  harbor  act  of  Congress,  of  August  11,  1888,  provides,  in 
regard  to  a  survey  for  the  ice-harbor  in  question,  as  well  as  for  other  surveys  anthor- 
ized  by  the  act,  *'  That  no  survey  shall  be  made  of  any  harbors  or  rivers  nntil  the 
Chief  of  Engineers  shall  have  directed  a  preliminary  examination  of  the  same  by  the 
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local  eDgineer  in  charge  of  the  district,  or  an  engineer  detailed  for  the  parpoee  ^  and 
iioch  local  or  detailed  engineer  shall  report  to  said  Chief  of  Engineers  whether  lo  his 
opinion  said  harbor  or  river  is  worthy  of  improvement,  and  shall  state  in  «nGh  report 
fully  and  particularly  the  facts  and  reasons  on  which  he  bases  duch  opinion,  including 
the  present  and  prospective  demands  of  commerce ;  and  it  shall  be  the  daty  of  the 
Chief  of  Engineers  to  direct  the  making  of  such  survey,  if,  in  his  opinion,  the  harbor  or 
river  proposed  to  be  surveyed  be  worthy  of  imorovement  by  the  Generai  Government ; 
snd  he  shall  report  to  the  secretary  of  War  the  facts  and  what  public  necessity  or 
convenience  may  be  served  thereby,  together  with  the  full  reports  of  the  local  en- 
gineer :  And  provided  further.  That  the  Government  shall  not  be  deemed  to  have  en- 
tered tipon  any  project  for  the  construction  or  improvement  of  any  water-way,  har- 
bor, or  canal  mentioned  in  this  a'^t  unless  or  until  the  work  of  construction  shall 
have  been  actually  appropriated  for.  Said  reports  of  preliminary  examinations  and 
surveys  shall  be  made  to  the  House  of  Representatives,  and  are  hereby  ordered  to  be 
printed  when  so  made.'' 

You  will  see  from  the  foregoing  that  a  regular  survey  for  an  ice-harbor  at  or  near 
Bismarck  can  not  even  be  made  until  it  is  shown  that  the  locality  is  "  worthy  of  im- 
provement," by  which  is  meant,  so  far  as  1  understand,  that  an  improvement  (ice- 
narbor)  is  needed  in  the  interest  of  present  and  prospective  navigation. 

It  will  assist  me  greatly  in  discussing  the  subject  if  you  will  state  in  the  letter 
asked  the  number  of  steam-boats  that  have  been  engaged  on  the  Upper  Missouri  River 
for  a  number  of  years  past,  the  amount  of  freight  carried  by  them,  and  the  probable 
increase  in  the  same. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allbn, 
Major  of  Enginetrs, 

Capt.  L  P.  Bakea, 

^perinteHdeni  Benton  Traneportaiion  Company, 

Biamarekf  Dakota, 


d, — urmR  or  major  charlss  j.  allen,  corps  of  enginebrs,  to  captain  i.  p. 
bakbr,  supbrintkndbnt  bbnton  transportation  company. 

Unitbd  Statbs  Enginbbr  Office, 

8U  Paul,  Minn.,  November  30,  1888. 

Dear  Sir  :  I  wrote  you  on  the  21st  of  this  month,  asking  you  to  kindly  embody  in  a 
letter  to  myself  your  views  as  to  the  necessity  for  an  ice-harbor  at  or  near  Bismarck, 
and  also  to  state  the  number  of  steamers,  and  sizes  of  same,  that  would  probably 
winter  in  the  harbor  if  one  should  be  constructed.  Also,  asking  for  some  navigation 
statistics. 

Not  having  heard  from  you  in  answer,  it  seems  possible  that  you  may  not  have 
received  that  letter. 
I  sbonld  be  slad  to  hear  from  you  at  an  early  date. 
Respectfully,  yours, 

Chas.  J.  Allen, 
Major  of  Engineer$. 
Capt.  I.  P.  Baker, 

Superintendent  Benton  Traneportation  Company, 

Biemarck,  Dakota, 


e. — LRTTBR    of   captain   I.   p.  baker,   superintendent   BENTON    TRANSPORTATION 

company. 

Bismarck,  December  A,  1888. 
Dear  Sir  :  Resj^ectfully  replying  to  your  communication  relative  to  the  matter  of 
constructing  an  "ice-harbor'^^and  the  use  of  the  same  by  steam-boats  on  the  Upper 
Missouri  River,  please  permit  me  to  suggest  that  a  place  called  ''  Rook  Haven,''  situ- 
ated about  5  miles  above  this  place,  offers  some  uatnral  advantages;  and  the  landing 
at  Bismarck,  below  the  bridge,  in  our  opinion  could  be  utilized  by  the  Government 
in  constructing  at  a  reasonable  expense  a  permanent  and  safe  winter  harbor  for  its 
own  river  improvement  fleet  of  boats  and  barges,  as  well  as  the  various  boats  nav- 
igating the  river.    This  company  operates  4  boats  ranging  in  size  from  150  to 
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4&0  t^D8  capacity.    I  can  not  fumiah  yon  a  list  of  boats  of  all  classes  operating  above 
Sioux  City,  Iowa. 

We  believe  the  trafiSc  on  the  Upper  Missonri  River  will  increase  in  view  of  the 
Territories  of  Dakota  and  Montana  becoming  States  at  an  early  day,  and  the  in- 
creased emigration  which  will  naturally  follow.  As  yet  the  lands  bordering  on  the 
Upper  Missonri  River  are  mostly  vacant  or  occupied  by  Indians  who  have  recently 
been  treating  with  the  Qovernment  with  view  to  throwing,  open  the  river  lands  for 
settlement  by  whites. 

It  ik  a  well-known  fact  that  pwners  of  steam-boats  can  not  Insure  against  the  dam- 
age by  ioe  break-ups  in  the  Upper  Missonri,  and  as  all  floating  property  is  Jeopard- 
ized each  spring  by  such  **  break-ups''  the  necessity  for  an  ice-harbor  is  very  clear 
and  plain. 

I  have  not  at  m^  command  statistics  showing  the  tonnage  of  steamers  plying  the 
Upper  Missouri  River,  nor  the  gross  tonnage  transported.  I  think,  however,  yoa 
can  obtain  it  from  the  reports  of  Captains  Maguire  and  Sears,  United  States  Engi- 
neers. 

Very  respectfully, 

I.  P.  Bakbb. 

Mi^.  Charles  J.  Allen, 

United  States  Engineer. 


APPENDIX  C  C. 


(MPRay£M£NT   OF   TENNESSEE  AND    CUMBERLAND   RIVERS,    AND    OF 
CERTAIN   RIVERS   IN   EASTERN   TENNESSEE   AND   KENTUCKY. 


BEPOBT  OF  LIEUTENANT-COLONEL  J,  W.  BARLOW,  C0BP8  OF  ENGI- 
NEEBS,  OFFICER  IN  CHABOE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE 
30,  18B9,   WITH  OTHEB  DOCUMENTS  BELATING  TO  THE  WOBKS. 


IMPROVEMENTS. 


1.  TenneMec  River. 

2.  French  Broad  River,  Tennessee. 

3.  Hiawaasee  River,  Tennessee. 

4.  'Clineh  River,  Tennessee. 

5.  Cumberland    River,    Tennessee    and 

Kentacky. 


6.  Soath    Fork   of    Camberland   River, 

Kentuckv. 

7.  Caney  Fork  River,  Tennessee. 


United  States  Engineer  Office, 

NashviUey  Tenn.,  July  15, 1889. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  re- 
ports npon  the  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  Jnne  30, 1889. 

Very  respectfully,  your  obedient  servant, 

J.W.  Barlow, 
Lieut  Col.  of  Sngineers. 
Chief  of  Bngineers^  XT.  S.  A. 


C  C  X. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

MilM. 

From  month  of  North  Fork  of  Holston  (Kingsport,  Tenu . )  to  Padnoah,  Ky SOS ' 

From  month  of  French  Broad  River  to  Padaoab,  Ky 650 

From  month  of  Little  Tennessee  River  to  Paducah,  Ky 600 

From  month  of  Clinch  River  to  Padnoah,  Ky 567 

The  Tennessee  is  an  afflaent  of  the  Ohio,  and  ranks  as  one  of  the 
most  important  of  the  forty-five  or  more  navigable  rivers  tribatary  to 
the  Mississippi.  The  Tennessee  River,  so-called,  is  formed  by  the  con- 
flnence  of  two  of  the  several  mountain  streams  draining  the  Oamber- 
land  and  the  Bine  Eidge.  Authorities  have  differed  as  to  the  exact 
waters  whose  united  streams  shall  form  the  Tennessee — ^the  Biviere 
des  Oheraqnis  of  the  early  French  explorers,  and  the  Cherokee  Biver 
of  Indian  cessions  to  England  in  1767.    Some  geographers  and  ency- 
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clopedists  have  held  that  the  Tennessee  is  formed  by  the  jnnctioil  of 
the  Clinch  and  Holston  riv^ers,  near  Kingston,  Tenn. ;  others  that  the 
chief  town  of  the  Gherokees  being  at  Tennassee,  on  the  west  bank  of 
a  stream  bearing  the  same  name — now  known  as  the  Little  Tennessee — 
which,  joining  the  Holston,  gave  the  name  of  Tennessee  to  the  river 
and  the  State. 

The  act  of  1871,  making  appropriation  by  the  General  Government 
for  the  improvement  of  the  Tennessee  Kiver,  directed  its  expenditnre 
between  <<  Knoxville  and  Chattanooga,"  thns  giving  apparent  legisla- 
tive sanction  to  the  application  of  the  name,  Tennessee,  to  the  stream 
formed  by  the  confluence  of  the  French  Broad  and  Holston  rivers, 
about  5  miles  above  Knoxville. 

It  is  understood  that  the  State  of  Tennessee  some  years  ago  sought  to 
.enact  appropriate  legislation  to  settle  this  vexed  question,  but  though 
such  a  bill  passed  the  general  assembly,  it  failed  of  execative  ap- 
X)roval. 

During  the  last  session  of  the  legislature  of  Tennessee  the  matter 
was  again  considered,  and  the  following  law  is  now  found  among  the 
acts  of  1?ennessee : 

AN  ACT  to  nettle  all  doubts  and  dispates  as  to  the  name  and  aouroe  of  the  Tenneeaee  Riyer. 

Whereas  diverse  opinions  exist  as  to  the  true  source  of  the  Tennessee  River,  thereby 
causing  confusion  in  statutes,  deeds,  and  other  instruments :  Now,  therefore,  and  in 
order  definitely  to  establish  the  name  ^nd  source  of  said  river — 

Skction  1.  Be  it  enacted  by  the  General  Aeeemhly  of  the  State  of  Tenneseee,  That  the 
Tennessee  extends  from  its  junction  with  the  Ohio  River  at  Paduoah,  in  the  State 
of  Kentucky,  p:ist  the  Clinch  and  French  Broad  rivers  to  the  junction  of  the  north 
fork  of  the  Holston  River  with  the  Holston,  at  Kingsport,  in  BuUivan  County,  Ten- 
nessee, all  usages  to  the  contrary  notwithstanding. 

Sec.  2.  Be  it  further  enacted.  That  this  act  take  effect  from  and  after  its  passage. 
.  Passed  April  (5,  1889 

Bknj.  J.  Lka, 

Speaker  of  the  Senate. 
W.  L.  CiAPP, 
Speaker  of  the  House  of  Bepresentativei, 
Approved  April  6,  1889. 

RoBT.  L.  Taylor, 

Oovemor. 
A  correct  copy  : 
C.  A.  Miller, 

Secretary  of  State, 

Under  this  legislation^  the  term  ^^  above  Chattanooga,"  as  applied  to 
the  Upper  Tennessee,  will  reach  Klngsport,  Tenn. 

It  is  suggested  that  Congress  definitely  determine  in  its  next  appro- 
priation for  the  work  ^^  above  Chattanooga  "  the  points  between  which 
the  funds  shall  be  expended. 

This  stream  is  navigable  from  its  source  to  its  mouth,  excepting  at 
the  Muscle  Shoals,  in  Alabama,  which  form  a  complete  barrier  to  all 
navigation,  except  when  the  water  is  at  unusually  high  stages. 

The  extent  of  the  navigability  of  its  upper  waters  is,  of  course,  to  be 
determined  by  the  location  of  the  confluent  waters  held  to  form  the 
Tennessee  proper. 

1.  ABOVB  CHATTANOOaA  194  MILES. 

In  1830  a  detailed  examination  was  made  of  this  section  of  the  river,' 
and  extending  to  the  Alabama  State  line,  by  Lieut.  Col.  S.  H.  Long, 
United  States  Topographical  Engineers,  and  his  report  to  the  then 
Board  of  Internal  Improvement  for  East  Tennessee  is  published  as  Ex.. 
Doc.  No.  167,  Forty-third  Congress,  second  session. 
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In  1871  a  re-examiDation  was  made  between  Knoxville  and  Chatta- 
nooga. (See  Beports  of  Chief  of  Engineers  1871,  page  502  et  seq.^  and 
1872,  page  488  et  seq.) 

These  examinations  show  that  the  principal  obstacles  are  *Mow  water" 
obstructions,  rock  reefs,  sand  and  gravel  shoals.  A  few  snags  are 
brought  down  by  the  annual -floods,  but  the  bed  and  banksof  the  Upper 
Tennessee  are  subject  to  only  slight  changes  from  year  to  year;  there- 
fore improvements  when  made  are  practically  permanent.  Some  work 
was  done  in  1832  by  the  State  of  Tennessee,  based  upon  the  plans  pro- 
posed by  Colonel  Long  in  his  report  above  rieferred  to. 

The  first  appropriation  ($50,000)  made  by  the  United  States  for  the 
improvement  of  the  Upper  Tennessee  was  in  1852,  and  was  expended 
nnder  the  direction  of  CoL  J.  McCleUan,  United  States  Topographical 
Engineers^  in  1853-'56)in  clearing  the  channel  of  loose  rock,  snags,  etc., 
and  building  wing-dams  and  providing  aid  for  warping  boats  through 
swift  water. 

The  present  project  is  based  upon  the  examination  made  in  1871. 
The  estimates,  however,  then  submitted  were  increased  in  1874, 1877, 
and  1884  for  the  reasons  stated  in  reports  for  those  years,  and  the  work 
projected  is  to  blast  a  channel  through  the  reefs,  to  excavate  the  sand 
and  gravel  bars,  and  to  build  riprap  dams  to  contract  the  water-way 
where  necessary,  so  as  to  secure  a  safe,  navigable  channel-depth  of 
about  3  feet  at  extreme  low  water. 

Ten  appropriations,  &om  July  11, 1870,  to  August  11, 1888,  inclusive, 
have  been  made  by  Congress  for  this  work,  aggregating  the  sum  of 
$241,000. 

The  amount  expended  to  June  30,  1888,  was  $225,947.70,  which  has 
secured  for  conunercea  lengthened  season  of  navigation  for  steam- 
boats and  an  improved  channel  for  the  passage  of  rafts  and  flat-boats, 
in  which  the  commei*ce  of  the  Upper  Tennessee  largely  consists.  Of 
the  43  obstructions  enumerated  by  Colonel  Long,  work  has  been  done 
upon  at  least  29  of  the  principal  of  them,  partially  removing  some  and 
more  or  less  improving  others.  A  snag  and  tow  boat  was  also  built, 
and  paid  for  in  part  from  the  above  appropriation,  for  use  upon  this 
stream  and  its  tributaries. 

Work  was  resumed  at  Soddy  Shoals  in  October  last,  as  soon  as  stage 
of  water  permitted,  and  continued  at  that  point  and  at  White  Creek 
Shoals  until  December,  when  the  boats,  etc.,  were  placed  in  care  of 
watchmen  for  the  winter. 

The  snag  boat  Weitzel  was  also  employed  during  the  month  of  De- 
cember removing  snags  and  overhanging  trees,  etc.,  from  the  channel 
between  Chattanooga  and  White  Creek,  a  distance  of  about  114  miles. 

The  amount  thus  expended  to  June  30, 1889,  including  outstanding 
liabilities,  was  $5,135.87. 
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The  oommerce  of  the  Upper  Tennessee  and  its  tributaries  is  growing 
rapidly.  The  accompanying  commercial  statistics  by  no  means  show 
the  entire  commerce  of  the  stream,  for  many  rafts  and  flat-boats  with 
their  cargoes  are  disposed  of  at  points  at  which  it  is  impracticable  to 
obtain  data. 

The  amount  herein  asked  for,  $60,000,  can  be  profitably  expended  in 
continuing  work  under  the  existing  project  by  snagging  and  by  chMi- 
nel  excavation  and  construction  of  wing-dams  at  those  obstsiiictions 
between  Ohaf  tanooga  and  the  month  of  the  French  Broad  Biver ;  which, 
upon  further  examination^  may  be  found  to  demand  immediate  work, 
as  being  most  serious  obstacles  to  navigation. 

The  prospective  demands  of  the  commerce  and  navigation  of  the  Ten- 
nessee will  probably  require  before  many  years  a  new  project  with  re- 
vised estimates,  having  in  view  a  radical  improvement  of  its  upper 
waters,  resultant  from  an  open  navigable  lower  river  to  the  great  Mis- 
sissippi system,  by  the  opening  of  the  Muscle  Shoals  Canal,  and  also  by 
reason  of  the  improvement  of  its  copious  upper  river  tributaries. 

The  estimates  for  improving  Tennessee  River  above  Chattanooga  amount 

to 1^00,000.00 

Amount  appropriated 841,000.00 

Amount  expended 231,038.16 

Money  statemenU 

July  1, 1888,  amount  available 162. 30 

Amount  appropriated  by  act  of  August  11,  1888 — .•.•— 15^  SSft.  01^ 


15, 0G2. 30 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesontstandingJuly  1,  1888 $5,027.36 

July  1,  1889,  outstanding  liabilities 63.40 

5,090.76 

July  1,  1889,  balance  available 9,961.54 

{Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  vear  enaing  June3U,  1891  50, 000. 00 
Submitted  in  compliance  with  xequirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


II — ^BELOW  CHATTANOOGA  (456  MILES). 

The  opeuing  of  the  Lower  Tennessee  Biver  by  means  of  a  canal  aroand 
the  Muscle  Shoals  was  favorably  considered  by  the  General  Government 
for  many  years'  before  action  was  taken  in  the  matter. 

In  1824,  daring  theadipinistration  of  President  Monroe,  the  then  Sec- 
retary of  War,  John  C.  Calhoun,  asserted  that  the  improvement  of  thia 
obstruction  was  of  national  importance. 

In  1827  the  Board  of  Internal  Improvement,  Brig.  Gen.  S.  Bernard, 
Lieut.  Col.  James  Kearney,  and  Maj.  William  Tell  Poussin,  examined 
that  portion  of  Tennessee  River  extending  from  Brown's  Ferry  to 
Waterloo,  Ala.,  and  made  its  report  May,  1828. 

Congress,  during  the  same  month,  granted  to  the  State  of  Alabama 
400,000  acres  of  United  States  lands  to  be  applied  principally  to  the  im- 
provement of  the  navigation  of  the  Muscle  Shoals  and  Colbert  Shoals. 
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The  Board  of  Internal  Improvement,  in  April,  1830,  submitte<l  a  proj- 
ect consisting  of  a  canal  from  Brown's  Ferry  to  Florence,  and  of  the 
removal  of  obstmctions  from  Florence  to  Waterloo,  about  28  miles. 

In  1867  an  examination  was  made  from  Chattanooga,  Tenn.,  to  Padu- 
cah,  Ky.    . 

An  instrumental  survey  of  the  three  divisions  of  the  entire  chain  of 
obstructions  known  as  the  Muscle  Shoals  was  completed,  and  upon 
that  the  present  project  is  based,  modified,  however,  as  to  the  character 
of  work  done  at  Little  Muscle  Shoals  and  as  to  the  change  of  location 
of  the  canal  from  the  north  side  to  the  south  side  of  the  river  at^  Elk 
Biver  Shoals. 

The  resurvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  Shoals  extend  from  deep  water  at  Brown's  Ferry  to  deep 
water  at  Florence,  a  distance  of  38  miles,  only  8  miles  of  which  wer^ 
navigable. 

Fi*om  Chattanooga,  Teuu.,  to  Decatur,  Ala.,  the  section  of  river  above 
the  Muscle  Shoals,  there  is  much  work  to  be  done  at  several  of  the  ob- 
stmctions, especially  at  the  ^^  Suck  "  and  the  Bridgeport  and  Gunters- 
ville  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the 
river,  the  principal  obstructions  are  at  Colbert  Shoals  and  Duck  Biver 
Shoals,  though  there  are  other  obstacles  of  minor  importance  that  re- 
quire attention. 

As  the  Muscle  Shoals,  the  rocky  bearer  that  effectually  closes  navi- 
gation, must  necessarily  be  overcome  before  the  river  can  be  utilized 
to  any  great  extent,  it  has  been  heretofore  for  this  reason  held  advisa- 
ble to  press  forward  that  work  to  completion  before  submitting  any 
projects  and  revised  estimates  for  the  radical  improvement  of  other 
I>ortions  of  the  channel,  either  above  Decatur  or  below  Florence 

The  existing  project,  with  estimates,  is — 

(1 )  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle 
Shoals  by  constructing  a  canal  14^  miles  long,  having  9  lockis  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  tlie 
several  creeks  and  ravines,  the  caual  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  G  feet  deep,  and  the  locks  300  feet  long, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-sills. 

(2)  To  construct  at  Elk  Eiver  Shoals  a  canal  1}  miles  long,  with  2 
locks  having  lifts  of  12  feet  and  from  5  feet  to  9  feet,  respectively,  and 
of  same  dimensions  as  the  locks  at  the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  the  river,  and  to  construct  stoue  wing-dams  and  retaining- walls,  to 
contract  the  water-way  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

(4)  To  remove  or  reduce  the  worst  obstrnctious  above  Decatur  and 
below  Florence  to  the  limited  extent  that  maybe  imperative  to  assist 
low-water  navigation,  having  in  view  the  submission  of  plans  and  re- 
vised estimates  for  a  radical  improvement  of  the  various  obstrpotions. 

The  total  amount  appropriated  for  the  improvement  as  above  pro- 
jected <<  below  Chattanooga"  aggregates  the  sum  of  $3,208,000.  Of 
this  sum  $2,957,377.28  had  been  expended  at  the  close  of  tne  fiscal  year 
ending  June  30, 1888,  and  this  expenditure  has  resulted  in  the  improve- 
ment of  the  river  as  follows : 

The  practical  completion,  as  modified,  of  the  work  at  Little  Muscle 
Shoals  at  a  cost  of  about  $126,180,  by  cutting  a  channel  through  the 
bed  rock  2^  miles  long,  and  building  about  3  miles  of  stone  dams. 
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It  may,  however,  become  necessary  in  the  near  futore  to  make  modi- 
fications of  the  existing  dams,  or  to  baild  locks,  as  originally  projected 
and  estimated  for. 

At  Big  Mu9cle  ShotUs  and  Elk  Biver  Shoals  the  eleven  locks  were 
bnilt  and  all  the  miter  gates  place4  in  position.  The  five  lower  locks 
ai'o  to  have  drop  gates,  and  one  of  these,  at  Lock  5,  was  hang. 

The  iShoal  Greek  Aqnedact  was  practically  erected  as  a  stractare, 
thoagh  considerable  work  remained  to  be  done  to  place  it  in  an  actnaUy 
finished  condition  for  ase. 

Necessary  widening  and  straightening  of  the  canal  trank  was  effected ; 
the  permanent  dams  at  Blnewater  Greek  and  Six  Mile  Greek,  and  the 
Douglas  Branch  Bridge,  were  bnilt. 

A  dredge  and  damp-scows  and  snag-boat  were  bnilt  forose  apon  the 
work. 

Daring  the  fiscal  year,  at  the  Big  Made  Shoals,  the  principal  work 
done  consisted  of  rock  and  earth  excavation  from  prism  of  canal 
thronghoat  its  length.  Three  long  waste- weirs  to  preserve  the  tow-path 
from  washing  in  times  of  flood,  in  the  levels  between  locks  1  and  2,  3 
and  4,  and  5  and  6,  were  excavated  and  paved  with  masonry. 

Drift  sluices  are  to  be  placed  at  the  head  of  Locks  2,  4,  and  6,  respect^ 
ively,  to  carry  off  the  logs,  drift,  etc.,  brought  down  by  freabets  from 
the  several  feeders ;  the  sluice  at  Lock  6  is  nearly  completed ;  another 
is  well  under  way  ^  the  third  will  be  built  soon.  As  the  canal  approaches 
completion  the  work  is  necessarily  largely  miscellaneous  in  character ; 
painting  iron- work  of  locks  and  bridges ;  excavating  wells  for  maneu- 
vering gears ;  making  foot- walks  on  bridges  and  lock-gates  and  fitting 
bridge  irons;  connecting  gears  of  drop-gates  with  masonry ;  fitting  and 
placing  culvert  valves  and  sills,  etc.  ' 

A  large  quantity  of  filling  was  placed  in  tow-path  and  above  and  be- 
hind Lock  6 ;  slope  wall  was  laid  on  sections  3, 6, 7, 8,  and  12 ;  snabbing- 
posts  were  put  in  at  the  several  locks  to  assist  navigation. 

Locks  JVb«.  1,  2,  3,  and  4,  with  their  gates,  lock-bridgeS|  and  maneu- 
vering appliances,  are  complete  and  ready  for  use. 

Lock  JSTo.  5.  is  also  ready,  with  the  exception  of  foot- walk  on  drop- 
gate  bridge. 

Lock  No.  6  is  complete,  excepting  draw-gate  bridge. 

Lock  No.  7  is  complete,  except  bridge-plank  on  miter-gates  and  track- 
way for  one  spar-beam ;  drop-gate  bridge  not  yet  in  place. 

Looks  Nos.  8  and  9  are  complete,  excepting  putting  on  the  chains  for 
supporting  drop-gates  in  position. 

Shoal  Creek  Aqueduct  is  finished  and  will  be  ready  for  use  when  cer- 
tain miscellaneous  work  is  done — some  bolting  and  leading,  and  apply- 
ing a  coating  of  coal  tar  pitch  to  its  entire  bottom,  preserving  it  fbo'm 
rust  and  preventing  leakage. 

A  design  for  a  movable  dam,  to  be  put  in  below  Lock  9,  has  been 
prepared  and  material  purchased.  This  dam  will  be  required  sboald  it 
ever  become  necessary  to  pump  out  Lock  9.  The  work  has  been  de* 
layod  by  high  water,  but  it  will  be  completed  soon. 
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At  the  Shoal  Greek  Aquednct  a  calvert  has  been  built  to  drain  the 
level  above  Lock  7,  and  the  following  miscellaneous  work  done:  Ma- 
sonry of  piers  dressed  for  receiving  iron-work  to  strengthen  piers; 
sheariog,  bending^  punchiog  braces;  drilling  beams  and  connecting 
plates ;  painting  iron-work,  etc. 

That  the  work  is  approaching  a  finished  condition  may  be  readily 
shown  by  the  fact  that  in  April  last  the  United  States  steamer  Weitzel 
made  the  passage  of  the  two  locks  of  the  upper  division  (Elk  River 
Shoals),  and  through  the  first  six  locks  of  the  lower  division ;  thus  com- 
pleting the  passage  of  all  the  locks,  except  Nos.  7,  8,  and  9.  The  lock- 
gates  and  maneuvering  appliances  of  the  miter-gates  and  drop-gates 
operated  very  satisfactorily.  8ome  work  yet  remains  to  be  done  to 
thoroughly  finish  the  aqueduct  for  use;  when  this  is  completed  and 
the  co&r-dam  below  Lock  9  is  removed,  the  gates  and  maneuvering 
appliances  of  the  three  lower  locks  can  then  be  tested,  the  locks  passed, 
and  practically  the  canal  will  be  completed  to  an  extent  sufficient  to 
permit  of  the  passage  of  boats,  though  much  miscellaneous  work  will 
be  necessary  to  place  the  canal  in  a  thoroughly  finished  and  efficient 
condition. 

Plats  of  the  lands  required  on  this  division  for  sites  of  lock-keepers' 
house,  store-houses,  and  repair-shops,  etc.,  required  in  the  operation  and 
maintenance  of  the  canal,  were  approved  in  March  last  and  action  was 
at  once  taken  to  buy  the  land  from  its  several  owners. 

Agreements,  subject  to  approval  of  Secretary  of  War,  were  first 
reached  with  the  owners  of  a  part  of  the  land  required  at  Lock  6,  and 
abstracts  of  title  have  been  prepared  and  sent  to  the  Department  of 
Jastice  for  examination  and  opinion;  these  abstracts  pertain  to  the 
land  of  Benjamin  Gross,  three  acres,  and  of  Mary  A.  Beilly,  fifteen 
acres.  As  soon  aa  title  is  approved  and  purchase  authorized,  action  will 
h/^  taken  for  the  erection  of  the  buildings  required.  Amount  exi>ended, 
$50,510.58,  on  Muscle  Shoals  Division. 

At  Elk  River  Shoals  active  operations  were  resumed  in  September, 
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as  soon  as  the  fuDds  appropriated  by  act  of  Aagnst  11^  1888,  were  avail- 
able for  exi)enditare. 

The  break  in  the  embankment  made  by  the  heavy  storm  of  January 
last  was  closed  by  a  permanent  crib  filled  with  stone  and  clay. 

The  embankment,  when  the  break  occnrred,  was  unfinished,  bat  had 
been  in  position  several  years,  and  was  believed  to  be  secare,  bat  it 
was  not  sufficiently  strong  to  resist  the  sadden  and  violent  flood. 

While  the  work  of  filling  the  break  was  in  progress,  the  embankment 
was  also  built  up,  thus  leaving  it  in  a  more  nearly  finished  condition 
than  at  the  time  of  the  accident. 

The  United  States  dredge  Harwood  has  done  considerable  scattered 
dredging;  excavating  below  lock  B,  removing  stone  from  cross-dam 
at  Milton's  Bluff;  excavating  two  cuts  from  cross-dam  to  and  through 
firat  tow-head,  the  material  being  put  in  dam  above  lock  A,  together 
with  about  3,000  cubic  yards  of  spalls,  etc.,  from  the  quarries. 

Below  Lock  B  the  unfinished  slope  wall  w^s  completed,  and  also  the 
culvert  behind  crib-work  at  Lock  A. 

Much  miscellaneous  work  was  done  on  this  division'.  Repairs  of 
steamer  Elk^  stone  barges,  etc.,  making  new  wood- work  for  crab-frames 
and  horse-powers;  building  boat- ways;  repairing  locomotives,  cars, 
etc.,  moving  fuel,  forage,  and  other  supplies  to  the  lower  division. 

Fully  2  miles  of  railroad  track  have  been  laid. 

At  Locks  A  and  B,  culvert-irons  were  put  in,  gate- walks  and  bridge- 
rails  placed  in  position,  lock-gates  painted. 

The  two  locks  of  this  division  are  ready  for  actual  use  with  the  hand- 
maneuvering  appliances  now  in  position,  but  it  is  proposed  to  apply  at 
Lock  A  certain  hydraulic  machinery:  plans  for  which  have  been  ap- 
l)roved,  for  test  as  to  its  efficiency  ana  practicability,  which  if  found  to 
be  satisfactory  will  be  applied  at  each  of  the  locks  of  the  entire  series. 

One  set  of  this  machinery  will  be  constructed  early  in  the  next  fiscal 
year. 

A  force  was  organized  to  begin  channel  excavation  at  Nance's  Beef. 
The  barges,  with  drilling  outfit,  were  in  readiness  at  the  close^of  the 
fiscal  year,  and  one  section  was  drilled  and  blasted. 

Amount  expended  was  $26,224.23  on  Elk  Biver  Shoals  division. 

Excaration : 

stone  removed  from  longitadinal  dam  opposite  Milton's  Bloff. .  .co.  yds. .  102 

Dredge-boat  Harwood^  dredging  oat  cros»-dam,  tow-head,  etc do . . .  7, 373 

Quarrying :  « 

Stripping do...  3,007 

Riprap  stone do...  425 

Masonry : 

Dry  slope- wall,  canal- tmnk do...  S66 

Stone  laid  in  cnlvert-arch do...  223 

Dams: 

Clay  and  gravel  placed  in  dam  above  Lock  '^A" do.. .  2, 105 

Riprap  placed  back  of  crib  and  dam  above  Lock  ''A'* do. ..  4, 431 

Stone  placed  in  temporary  cross-dam  opposite  Milton's  Bluff do. . .  9G8 

Earth , do...  310 

Permanent  crib-dam.    Lumber feet,  B.M..  125,000 

Stone  and  day  filling cabic  yards..  1, 123 

Temporary  crib-dam  at  Lock  *  'A."    Earth  and  stone  filling do . . .  150 

Stone  filling  in  break  in  towpath  above  Lock  *'A" do. . .  440 

A  small  tng-boat  for  nse  in  the  canal-tmnk  is  building  at  Chatta- 
nooga, and  will  be  finished  in  Jnly  and  dropped  down  to  the  canal  for 
immediate  service. 

The  IT.  S.  snag-boat  Wdtzely  at  sundry  times  during  the  year,  was 
employed  in  towing  coal-barges,  etc.,  from  Chattanooga  to  the  Musdo 
Shoals. 
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The  river  having  reached  a  favorable  stage  aboat  the  middle  of  May, 
this  snag-boat  was  put  at  work  snagging  a  stitch  of  river  aboat  119 
miles  long,, extending  from  6  rnile^  below  Decatar,  Ala.,  to  20  miles 
below  Bridgeport,  removing  156  snags,  ranging  in  size  from  i  inches  to 
60  inches  iD  diameter. 

Some  smaller  drift  was  also  taken  out,  but  no  special  record  kept  of 
anything  less  than  8  inches  diameter. 

The  river  rose  rapidly  iu  June,  and  this  work  was  necessarily  sus- 
X>euded  during  that  month. 

Bench-marks  were  established  at  various  points  on  the  river,  from 
the  mouth  of  the  French  Broad  Biver  to  Paducah,  Ky.,  to  aid  in  deter- 
mining the  uniform  high*  water  grade- lines  upon  the  Tennessee  and 
Cumberland  rivers  and  their  tributaries,  over  which  bridges  are  or  may 
be  constructed  under  authority  of  Congress. 

It  is  evident  that  a  rapid  means  of  communication  along  the  extended 
line  of  works  has  beoome  a  necessity  for  an  efBcient  prosecution  of  the 
work  and  operation  of  the  canal  when  completed.  Authority  was  granted 
iu  June  to  construct  a  telephone  line  between  the  two  divisions  of  the 
canal,  and  extending  throughout  its  entire  length,  a  distance  of  about 
25  miles.  This  line  will  be  built  early  in  the  next  fiscal  year,  prelimi- 
nary arrangements  having  been  made  for  the  necessary  material. 

Total  amount  expended  during  fiscal  year,  including  outstanding 
liabilities,  $110,112.88. 

The  number  of  bridges  now  spanning  the  Tennessee  Biver,  when 
taken  in  connection  with  the  number  proposed  to  be  constructed  under 
the  recent  enabling  acts  of  Congress,  forms  a  very  important  matter 
for  considerati9n  where  the  interests  of  navigation  are  concerned. 

All  bridges  are  obstructions,  in  a  greater  or  less  degree,  and  it  is 
highly  desirable  that  all  new  bridges  be  constructed  with  a  view  to 
securing  in  those  having  continuous  spans  a  certain  width  and  height 
above  high  water  in  their  navigation  spans  and  in  drawbridges,  a  cer- 
tain uniform  width  of  clear  water-way  in  their  draw- spans. 

There  are  now  ten  bridges  over  the  Tennessee  Biver,  each  one  of 
which  requires  some  modification,  more  or  less  necessary  and  costly,  to 
cause  navigation  through  or  under  them  to  be  free,  safe,  and  unob- 
structed, and  in  a  reasonable  degree  to  conform  to  the  requirements 
for  the  thirteen  or  more  bridges  proposed  to  be  constructed  under  re- 
cent Congressional  sanction. 

The  character  of  some  of  these  old  bridges  is  presented  in  Beport  of 
Chief  of  Engineers  (1888),  page  2638  et  %eq. 

These  structures  will  become  more  and  more  objectionable  upon  the 
opening  of  thu  Muscle  Shoals  Canal  in  the  near  future,  and  it  is  oblig- 
atory that  these  bridges  be  modified  without  delay,  so  that  the  canal 
can  be  utilized  as  soon  as  opened. 

It  is  understood  tliat  the  lessees  of  the  Memphis  and  Charleston  Bail- 
way  are  ready  at  once  to  begin  the  work  of  modifying  the  bridge  at 
Florence,  Ala.,  which  now  forms  an  absolute  barrier  to  ordinary  steamers. 

The  removal  of  the  n  st-piers  of  the  Oilbertsville  Bridge  has  been 
partly  done,  but  the  safety  of  navigation  is  not  secured  until  the  piers 
are  wholly  removed  to  a  depth  not  less  than  6  feet  below  extreme  low- 
water  mark. 

It  is  urgently  recommended  that  such  exact  legislation  be  enacted  as 
will  procure  the  modification  of  all  existing  bridges  spanning  the  Ten- 
nessee, to  the  extent  necessary  to  secure  free  and  safe  navigation  mak- 
ing them  to  conform  to  the  present  requirements  for  new  bridges. 

The  following  is  a  list  of  existent  and  rectsntly  authorised  bridges,  so 

£9»*  M  OQold  be  pbtamed. 
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JAii  ^  hridgei,  coiutructed  or  to  he  ooMtruoted,  9ver  the  Tenneeeee  Bvoer. 

SZISTIKO  BRIDGBS  <10). 


liOCAtion. 

Op«ntod  by. 

XlMtrrfllA.    Twin --..».   .r-..rT-,-r. «...««.-- 

Gonnty. 

Bast  Tenneosee,  Virginia  and  Georgia  Baflroad. 
Bast  Tennessee.  Viisinia  and  Oeor;^  Bailroad. 
Cincinnati  Sonthem  Railroad. 

Do. 

lioadoB.  Toon 

ChAttAnoogA,  T^rnx ^ 

BridffenorL  A.1a....>. 

Kashville,  Chattanooga  and  St.  Lonls  Baliway. 
East  Tennessee.  Virelnia  and  Georsia  Bailroad. 

Decatur.  A,ia.......... 

Plorenco,  AIa 

Bast  Tennessee.  Virginia  and  Georgia  Baiiroad. 
Nasbville,  ChatUaooga  and  St  Lonis  Bailway. 
Lonisvilie  and  Kashvule  Bailroad*. 

JohnsoiiTiUe,  Tenn  ...................... 

Danville,  Tenn 

OabertsTille.Ky 

Kewport  News  and  Miiniiyifppl  VbIIat  Company. 

For  detailed  description  see  Beport  of  Chief  of  Engineers,  1888,  page 
2565. 

KBW  BBIDGBS  AUTHOBIZBD  BY  CONGBBSSIONAJL  SANCTION  (13  OB  KOBE). 


Location. 

To  be  bnUt  by- 

Date  of  act 

Knozrille.  Tenn... ........a........ 

Car..  KnoxTille  and  Western  By.  Co 

K'nnT'VillA  AnnthAm  "Rr.  da 

June  2S,  1888 

Do 

Aug.   0,1888 

Chattanooira.  Tenn 

Apr.  20. 1888 

Do * 

Chattonooga  West«m  Ky 

Memphis  and  Charleston  B.  B.  Co 

June   0.18S8 

Do 

Feb.  28.1887 

Onntersville,  Ala 

Tennessee  and  Coosa  B.  B. ...... .•»..•...> 

June  8.1888 

Between  Bridgeport  and  Sheffield.  Ala 

Lamb's  Ferry  or  MUton'sBlnii;  Ala 

Hilton's  Bluff.  Ala .7. 

Cincinnati  and  Birmingham  B.  B.  Co 

Cincinnati,  Nashville  and  N.  O.  B.  B.  Co .. 

Gnlf  and  Chicago  Air  Line  By.  Co 

Tenneimee Bridffe Comnanv-  r--* , 

July  10.1888 
Aug.    fi.1888 
Mm*.    2,1880 

Footoflfnscle  Shoals 

Kar.  8L 1887 

Sheffield.  Ala 

Sheffield.  T^nd.  Iron  and  Coal  Co 

Mar.    3. 1887 

Any  point  below  Aorora.  K7 

Cairo  and  Tennessee  Biver  B.  B.  Co. 

Jan.     8, 1888 

LITTLE  MUSCLE  SHOALS. 

An  examination  of  the  dams  npon  this  division,  bnilt  in  187d-'81, 
has  been  made  during  the  fiscal  year,  and  demonstrated  the  need  of 
extensive  repairs  of  at  least  four  of  them ;  large  breaks  exist  at  the 
ends  originally  anchored  to  the  islands,  while  those  secored  to  the  main 
shore  remain  comparatively  intact. 

A  report,  with  estimates,  pertaining  to  the  further  improvement  of 
this  division  of  the  Muscle  Shoals  obstruction  will  be  submitted  during 
the  next  fiscal  year. 

It  is  very  essential  that  an  instrumental  survey  of  the  river  below 
Chattanooga  be  made  as  soon  as  possible  in  order  to  obtain  detailed 
maps  of  the  obstructious,  together  with  a  complete  profile  of  the  river, 
so  that  estimates  can  be  revised  and  projects  for  the  radical  improve- 
ment of  the  river  below  Chattanooga  submitted,  based  upon  the  neces- 
sary and  definite  data  that  can  only  thus  be  obtained. 

It  is  recommended  that  a  survey  of  the  Lower  Tennessee  from  Chat- 
tanooga to  mouth  of  river,  excepting  the  Muscle  Shoals,  be  authorized, 
for  the  reasons  above  stated. 

OOLBBBT  AND  BEE  TBEE  SHOAIiS. 

Since  the  last  annual  report  no  additional  surveys  have  been  made 
of  this  obstruction,  but  a  further  analysis  of  the  subject  indicates  that 
the  estimates  then  presented  ($923,000)  will  prove  sufficient  to  build 
the  two  locks  and  dams  required  to  overcome  the  fall  upon  the  two 
shoals. 

It  is  also  found  that  by  putting  in  longitudinal  insteaii  of  cross  dams 
"°ii  ^\[®^^^"S  the  locks  in  a  side  channel  of  the  main  river,  that  not  only 
will  the  cost  of  the  whole  be  somewhat  diminished,  but  much  more 
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satisfactory  resalts  will  obtain,  as  tbis  metbod  will  leave  tb«  niain  cban- 
nel  nnobstractod  and  available  at  and  above  the  medinm  stage. 

The  redaction  in  cost  is  dae  to  the  fact  that  owing  to  the  great  dis- 
charge of  the  river  in  comparison  to  its  cross-section,  fixed  cross-dams 
win  require  lock-walls  of  excessive  height  to  provide  unintermpted 
navigation  daring  high  stages  of  the  river,  while  longitudinal  dams, 
though  necessarily  of  much  greater  length,  will  be  of  l^ss  height,  and 
less  expensive  construction^ 

The  recommendation  for  a  liberal  appropriation  for  carrying  forward 
this  work  is  urgently  renewed  to  the  eqd  that  the  work  may  be  com- 
menced at  the  earliest  practicable  moment  and  continued  to  completion 
as  rapidly  as  possible. 

An  improved  river  from  Knoxville  to  Padncah  will  make  the  com- 
merce of  the  Tennessee  to  take  rank  among  the  foremost  of  the  many 
tributaries  of  the  Mississippi.  The  following  extract  from  the  report 
of  last  year  applies  in  an  increased  degree  to  the  conditions  at  this 
time,  which  predict  a  prospective  commerce  of  vast  magnitude,  in  coal 
and  iron  especially,  to  an  extent  by  which  this  river  may  rightfully 
claim  to  be  one  of  the  main  commercial  arteries  of  our  vast  aud  inti- 
mately connected  system  of  navigable  southern  and  western  waters. 

The  prospectiye  advantages  to  navigation,  as  well  as  present  benefits  to  the  com- 
monity,  by  continuing  -the  improvement  to  completion,  not  alooe  of  the  Mnscle 
Shoals  and  the  Colbert  Shoals,  but  of  the  entire  stream  below  Chattanooga,  is  held 
to  be  by  the  inhabitants  of  the  Tennessee  Valley  well  nish  inca!cn1ab1e. 

The  whole  region  is  rapidly  developing  as  one  of  the  richest  in  coal  aud  in  iron  and 
other  mineral  deposits,  and  all  that  seems  necessary  to  the  further  development  of 
these  nnqnestioned  resources  is  cheap  transportation  and  an  open  river  to  the  com- 
mercial centers  of  the  Mississippi  Valley. 

T^e  amount  herein  asked  for  ($1,500,000)  can  be  profitably  expended 
in  completing  the  work  at  the  Big  Muscle  Shoals  and  the  Elk  River 
Sboals,  opening  the  canal  to  navigation,  and  in  improving  the  Colbert 
Shoals  by  locks  and  dams,  the  only  method  that  appears  to  promise 
satisfactory  results ;  also  to  remove  the  sandbars  at  Bridgeport  and 
Gilbertsville  and  tbe  surface  obstructions  below  Ohattanooga,  includ- 
ing dredging  and  widening  the  low-water  channel  through  the  gorge 
in  the  mountains,  improving  the  several  obstructions  enumerated  in 
last  annual  report.    (See  page  1599  et  seq.) 

Original  estimate  of  cost  of  improving  the  Tennessee  River  helow 

Chattanooga $4,133,000.00 

Modified  and  inorease<1,  1888 923,000.00 

Total  estimates 5,056,000.00 

Amount  appropriated 3,208,000.00 

Amonnt  expended 3,064,110.51 

Money  statement, 

Jnly  1,  1888,  amonnt  available 9622.72 

Amonnt  appropriated  by  act  of  August  11, 1888 250,000.00 

250, 622. 72 
July  1, 1889.  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $80,341.01 

Jnly  1,  1889,  outsta;nding  liabilities 26,392,22 

106,733.23 

July  1,  1889,  balance  available 143,889.49 

{Amount  (estimated)  required  for  completion  of  existing  project 1,848,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 1,500,000.00 
Submitted  in  compliance  with  requiiements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COBfMKRCIAI.  STATISTICS. 

Tgmneaee  RUwr^  a5<w«  Chatianooga,  flr&m  July  1, 168B,  to  June  90,  1889. 


ArttolM. 


Bricks  ....>...••...••-••. ...luiniilwr.. 

Coal : tonB.. 

Floor ImotoIs.. 

Grain iNuhels.. 

Hay tfoou.. 

Iron  ore do... 

LlTostook  — , he^.. 


Qoantitioo. 


2^500,000 

S^000 

5,850 

1,960,000 

1,260 

125,000 

87.600 


ArtidBO. 


Logs feet»B.M. 

LnmlMr do... 

Uerohandiae toos. 

PaBoengers numbor. 

Sand eubic^ards. 

Shlnslee number. 

Wooa corde 


Qnantltiea. 


SO.  000^  000 

2,000,000 

685 

60,000 

0.500 

IS,  000, 000 

1,500 


TenneMee  Biver,  leUho  Chattanooga  and  above  Muscle  SkoaU,  from  July  1, 1888.  to  June 

30,  1889. 


▲rtidea. 


Coal tons.. 

Cotton... bales.. 

Floar barrels.. 

Grain bushels.. 

Hay tons.. 

Livestook bead.. 


Quantities. 


8,600 

6,600 

6,750 

270,000 

856 

88^600 


Articles. 


Lnmber feet,B.M. 

Merchandise tons. 

Sand cnbiG  yards. 

Passengers nnmber. 

Iron  ore tons. 


Qnantities. 


500,000 

9,600 

36,000 

7'4i000 

8,900 


Tennoeeeo  Eivor,  Mow  Mueele  Shoals,  from  July  1, 1888,  to  June  30,  1889. 


Articles. 

Qnantities. 

Articles. 

Qnsntitlea. 

Cotton bales.. 

Grain bushels. . 

44.000 

210.000 

80,000,000 

24,000.000 

16,600 

Pig-iron  and  ore tons.. 

Tobaoco  ....1.^^^...  ^^. .... Donnds  . 

2.000 

20,000,000 

«300.000 

500 

Lnmber feet,B.M.. 

Logs do 

Live  stock head.. 

Peanuts bashels.. 

Merchandise tons.. 

List  of  steam-boats  plying  on  Tennessee  River. 
ICharacter:  stem-wheel.  1 


Karnes  of  boats. 

i 

1 

• 

H 

Karnes  of  boats. 

• 

t 

J 

• 

i 

1 

Above  Ohattonooga. 
Citloo 

FeeL 

76 
142 

98 

76 
100 
106 

79 
122 

94 
130 

60 
130 

68 
112 

88 
142 

Feet. 

18.00 
24.07 
17.00 

9.00 
18.00 
18.00 
15.00 
28.00 
18.00 
25.00 
12.00 
27.00 
12.00 
18.00 

7.00 
81.06 

Feet 

3.00 
3.08 
3.00 
2.08 
3.05 
8.05 
3.00 
4.00 
3.00 
400 
2.00 
3.08 
3.00 
3.05 
3.07 
4.00 

81.30 
357.49 
160.36 

49. 6U 
148.42 
164.00 

32.72 
205.97 
160.36 
228.26 

44.32 
224.13 

63.01 
173.53 

22.27 
847.43 

BeUno  Cfhttttanooga 
ond  above  MuMcU 
ShoaU. 

J. H. Johnson  ..,. 
RCGnnter...... 

Dixie 

Feet. 

141.02 
133.00 
.  80.00 
65.00 
134.00 
120.00 

250.00 
230.00 
206.00 
183.00 

F^eL 

23.09 

28.00 

19.00 

24.00 

27.00 

22.05 

47.00 
44.00 
40.00 
37.00 

Feet 

4.02 
4.00 
3.00 
3.00 
3.00 
4.00 

6.00 
6.06 
5.06 
5.03 

Dayton 

J.  B.  Hughes 

J.W.RnsseU 

Myra 

169.90 
665.34 
110.78 

M.H.Cligt 

May  Tfllman 

P.  Dickenson 

PinHook 

M.y.Beed 

Herbert 

111.25 
167.00 

WyethCity 

BeUne     Muscle 
ShoaU. 

John  Gilbert.... 

W.F.Niflbet 

Clyde 

855.96 

Bock  wood 

TaIta«Hif*f^ 

W.L.Dngger 

W.L.  Norton 

Walter  R.  Love.... 
BUa  Darham 

700.00 
625.00 
450.00 

J.  0.  Warner 

(Jity  of  Florence . 
W.H.  Cherry 

425.00 

C.Smith 

Allen  J .  Duncan . . 

Silver  Cloud 

Crusader 

A  new  packet  for 
the  trade  of  the 
Lower  Tennes- 
see   is     being 
built 

190.00 

82.00 

6.00 

•7M.M 

'About. 
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C   C   2. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

This  stream  rises  in  North  Oarolina,  drains  the  western  slope  of  the 
Blue  Bidge,  and  enters  the  State  of  Tennessee  near  Paint  Bock,  about 
121  miles  above  the  junction  of  the  French  Broad  with  the  Holston, 
thns  forming  the  Tennessee  Biver.  In  reference  to  this  matter,  see 
report  for  this  fiscal  year  on  the  improvement  of  ^'  Tennessee  Biver 
above  Chattanooga." 

>  Abont  fifty-three  years  ago  the  Stat«  of  Tennessee  appropriated 
moueyfor  improving  the  rivero  forming  the  then  so-called  <^  East  Ten- 
nessee district,"  and  commissioners  were  appointed  by  that  State  to 
superintend  the  improvement  of  the  Seven  Island  Shoals,  about  30  miles 
below  Dandridge. 

Some  dams  were  also  built  by  the  State  above  Dandridge.  Several  of 
these  old  State  dams  were  repaired  in  1881,  but  generally  they  have  been 
removed  in  the  progress  of  work  under  the  present  project. 

As  provided  by  the  act  of  »Tuly  11, 1870,  an  examination  was  made 
of  the  waters  of  the  French  Broad  flowing  in  the  State  of  Tennessee. 

Congress,  by  act  of  March  31, 1875,  directed  a  re-examination  of  this 
stream  ^^from  its  junction  with  the  Holston  at  Knoxville  to  Leadvale, 
Tennessee."  (See  Beport  of  Chief  of  Engineers,  1871,  page  491,  et  aeq.y 
and  1876,  page  718,  et  seq.) 

The  estimate  for  1871  for  this  section  was  re-submitted  in  1876.  The 
obstructions  were  found  to  be  rock  ledges,  gravel  b^s,  bowlders,  snags, 
drift;,  etc. 

The  present  project  consists  in  removing  surface  obstructions,  build- 
ing rubble  wiug-dams,  and  deepening  the  channel  over  bars  and  ledges 
where  necessary  to  obtain  a  channel  depth  of  2.5  feet  at  ordinary  low 
water  from  mouth  of  river  to  Leadvale^  about  90  miles,  and  having 
a  probable  average  fall  of  1  foot  per  mile  in  that  distance.  This  stretch 
of  river  is  exceptionally  beautiful,  broad,  and  well  adapted  to  naviga- 
tion in  its  lower  course. 

From  mouth  of  Nolichuky  Biver  (Leadvale)  to  the  Tennessee  State 
line,  a  distance  of  about  31  miles,  the  river,  having  a  fall  of  about  7  feet 
per  mile,  is  not  susceptible  of  improvement,  without  a  system  of  locks 
and  dams,  at  a  cost  wholly  disproportionate  to  the  benefits  likely  to  ac- 
crue to  its  present  or  prospective  commerce.  Therefore  the  present 
project  limits  operations  to  the  river  below  Leadvale. 

The  following  appropriations  have  been  made  for  this  work : 

Actof  JuDel4,  1880 |10,000 

Act  of  March  3, 1881 3,500 

Actof  Augusta,  1882 5,000 

Actof  Jiily5,  1864.. J 3,500 

Act  of  Angnst  5,  1886 6,000 

Act  of  Angast  11, 1888 10,000 

Aggregating  the  sum  of 38,000 

The  total  amount  expended  to  June  30, 1880,  was  928,000,  which  has 
been  applied  to  the  improvement  of  11  of  the  principal  obstructions 
below  Leadvale,  thereby  securing  an  increased  channel  depth  at  low 
water  firom  6  inches  to  10  inches.  These  improvements,  though  limited 
and  incomplete,  have  given  satisfaction  to  those  having  charge  of  rafts 
and  flat-boats. 

As  a  matter  of  economy  in  outlay  for  boats,  snperiutendence,  etc*,  act- 
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ive  operations  are.  carried  on  in  connection  with  the  work  to  bo  done 
on  the  Upper  Tennessee  and  its  tribataries,  for  which  appropriations 
,  are  made. 

As  soon  as  the  stage  of  water  permitted,  early  in  March,  the  IT.  S. 
steamer  Weitzel  towed  the  boats,  etc.,  from  their  moorin^rs  at  White 
Creed,  Tennessee  Kiver,  to  the  Seven-Island  Shoals,  and  by  t-he  middle 
of  that  month  the  work  of  quarrying  stone  for  riprap  dams  was  well 
under  way. 

An  instrumental  survey  of  the  Seven-Island  Shoals,  Bryant's  Shoals, 
and  Moses  Shoals  was  made  with  sufficient  accuracy  whereon  to  base 
plans  for  the  necessary  improvements  of  those  obstructions. 

At  the  Seven-Island  Shoals,  in  the  Wesley  Ghute,  some  gaps  in  the 
dams  were  closed,  and  the  island  dam  was  extended  down-stream  to 
deep  water  to  scour  the  sand  and  gravel  bar  that  had  formed  below  the 
dams. 

The  velocity  of  the  current  made  it  frequently  very  difficult  to  run 
this  chute,  therefore  the  north  dam  was  taken  out,  and  its  stone  is  to  be 
used  in  partly  building  two  spur-dams  from  the  south  dam  to  check  the 
current  and  hold  it  back  oh  the  fall  above.  This  work  was  progressing 
at  the  close  of  the  fiscal  year. 

The  red  or  north  bank,  behind  Bound  Island,  has  been  subject  to 
erosion  for  several  years,  and  a  long  gravel  bar  had  formed  below, 
making  the  channel  crooked  and  difficult. 

A  crib-dam  95  feet  long  was  built  to  change  the  current  from  the 
north  bank,  and  the  gravel  was  removed  and  placed  in  the  crib-dam. 

At  the  foot  of  Konud  Island  the  channel  was  cleared  of  the  large 
"river  rock,"  logs,  etc.,  and  six  check-dams  were  built  out  from- the 
north  bank  and  one  from  the  south  bank,  just  below;  these  dams  have 
had  a  marked  efieet  in  checking  the  velocity  of  the  current. 

It  is  proposed  to  construct  another  dam  from  the  south  bank  a  little 
further  down-stream. 

A  small  steamer  was  hired  during  June  to  tow  stone-boats  between 
the  quarry  and  dams,  and  it  was  found  to  be  very  satisfactory  and 
economical. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1889,  in- 
cluding outstanding  liabilities,  was  $6,640.61. 


1 

.a 
0 

* 

'2 
% 

OB 

1 

CO 

No. 

• 

1 

i 

Bock  and  eravel 
excavation  in 
channel 

Qnanying. 

Location,  Seven-Island  Shoals. 

• 

bo 

1 

CO 

1 

1 

6reen8*s  Bar 

No. 

Lin.ft. 

Ou^ydt. 

fO 

363 

1.450 

144 

Ou.yd«. 

Ou.tfd$. 

Ou,ydi. 

Green's  Bar  and  foot  of  island 

960 

Round  Iftliind  Chute 

05 

Wesley  Chute .• 

60 

40 

104 

Seven>Island  Shoals 

727 

2,083 

1,680 

69 

Total 

40 

95 

X977 

727 

3.043 

1.734 

The  commerce  of  the  French  Broad  River  is  rapidly  increasing,  and 
the  extending  of  the  facilities  offered  by  this  improvement  will  materi- 
ally aid  in  the  development  of  the  mineral  wealth  and  rich  agricultural 
lands  of  the  region  drained  by  this  river  and  its  tributaries. 

The  amount  herein  asked  for  ($30,000)  can  be  profitably  expended 
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under  the  present  project  in  the  improvemei^t  of  the  sboals  foand  on 
examination  to  be  the  most  serious  obstrnctiond  to  navigation  between 
Leadvalo  and  month  of  the  river. 

The  estimate  of  cost  of  improTing  French  Broad  River,  Tennessee,  from 

month  of  river  to  Leadvale , |150,000.00 

Amoant  appropriated 38,000.00 

Ajnonnt  expended 34, 602. 17 

Money  statement. 

Amountappropriatedbyactof  Aoguat  11, 1B88 |10,000.00 

July  1, 1889,  amount  expended  during  fiscal  year,  exchisiv^  of 

liabilities  oatstanding  Jaly  1,  1888 $5,034.81 

July  1.  1889,  ontstanding  liabilities 1,567.36 

6,602.17 

Jnly  1,  1889,  balance  available. 3,397.83 

(Amount  (estimated)  required  for  completion  of  existing  prqfect 1 12, 000. 00 
Amonut  thatoan  be  profitably  expendeid  infiscal  year  ending  June  30, 1891    3U,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commweial  statisHes  from  Juljf  1,  1688,  to  June  30,  1889. 


Articles. 


Orafai bQslieU. 

Hay tons. 

lAve  stock bead. 

Logs f6et,B.M. 

Xiiunber.... do... 


Qaantities. 


280,400 

140 

420 

e.  500, 000 

2,000,000 


Articles. 


Wood cords. 

Marble cable  yards. 

Sand do... 

Stone do... 

Merchondiae tons. 


QasDtlties. 


100 

0.000 

86,000 

7,200 

6.850 


CC3. 

IMPROVEMENT  OB^  HIAWASSEE  RIVER,  TENNESSEE. 

This  Stream  rises  in  Georgia  on  the  western  slope  of  the  Blae  liidge. 
Its  coarse  is  nearly  at  right  angles  to  the  Tennessee  Biver,  which  it 
enters  at  a  point  aboat  38  miles  above  Chattanooga  and  151  miles  below 
Knoxville. 

In  1830  the  State  of  Tennessee  did  some  work  looking  to  the  improve- 
ment of  this  stream,  bat  with  little  permanent  benefit. 

Under  provisions  of  act  of  June  23, 1874,  an  examination  and  estimate 
of  cost  were  made  and  submitted.  (See  Report  of  Uhief  of  Engineers, 
1875,  page  809,  et  seq.) 

This  mountain  stream  was  foand  to  be  greatly  obstracted  by  rock- 
reefs,  gravel-bars,  snags,  and  overhanging  trees. 

It  was  originally  projected,  and  without  any  important  modifications 
forms  the  present  project,  to  reduce  the  rock-reefs  and  gravel-bars,  re- 
move bowlders,  snags,  etc,  and  build  wing-dams  where  necessary  to 
contract  the  water-way,  so  as  to  secure  a  navigable  channel  of  40-  feet 
wide  and  2  feet  deep  at  average  low  water  to  Savannah  Ford,  a  dis- 
tance of  about  43  miles. 

The  original  estimate  of  cost  was,  however,  necessarily  increased  in 
1885. 
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The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of— 

August  14, 1866 110,000 

June  18, 1878..— 10,000 

March  3, 1879 3,000 

June  14, 1880 3.000 

March  3, 1881 1.500 

August  2, 1882 *. 1,500 

•     July  6, 1884 2,500 

Augusts,  1886 2,500 

August  11, 1888 1,000 

Aggregating  the  sum  of 35,000 

This  amoant,  less  the  appropriation  by  act  of  August  11,  1888, 
has  been  expended  in  carrying  oat  the  project  as  stat^,  and  has  re- 
salted  in  securing  an  improved  channel  in  tibB  lower  river,  by  the  par- 
tial removal  of  surface  obstructions  and  construction  of  wing-dams, 
which  work  was  carried  on  during  the  last  ten  years  only  in  a  limited 
degree,  by  reason  of  the  lack  of  sufBcient  funds  for  a  radical  improve- 
mt>nt  of  the  river. 

Light-draught  steam-boats  ascend  to  Charleston,  Tenn.,  about  21 
miles,  but  the  head  of  navigation  for  flat-boats  and  rafts  is  at  Savannah 
Ford,  about  22  miles  above  Gharleston. 

No  work  has  been  done  during  the  fiscal  year,  the  stage  of  water, 
etc.,  not  being  advantageous  for  the  economical  prosecution  of  the  smBll 
amount  of  work  that  can  be  done  with  the  funds  available,  |1,000. 

The  commerce  of  this  river  is  increasing  and  consists  largely  of  logs, 
grain,  and  general  merchandise,  the  grains  and  other  farm  produce 
reaching  a  market  on  the  flat  and  keel  boats  firom  the  upper  waters,  and 
the  general  merchandise  on  the  small  steamers  plying  at  intervals  be- 
tween Charleston  and  points  on  the  Tennessee  Biver. 

The  amount  herein  asked  for  ($1,500)  can  be  profitably  expended  in 
continuing  the  work  under  the  existing  project. 

Estimate  of  cost  of  improving  Hiawassee  Kiver,  Tennesaoe $36,500.00 

Amount  appropriated 35,000.00 

Amount  expended » • 34,021.89 


Money  statement 

Amount  appropriated  by  act  of  August  11, 1886 fl,000.00 

July  1, 1889,  outstanding  liabilities 21.89 


July  1, 1889,  balance  available, 


97a  11 


Amount  (estimated)  reauired  for  completion  of  existing  projeet 1, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  veor  ending  Jane  30, 1891  1, 500. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Cammeroial  statiaUos,  fr&m  July  1,  1888,  (o  June  30, 1889. 


ArUoles. 

Qnantities. 

Artioles. 

Quantities. 

Grain bushels.. 

Lire  stock heatl.. 

Hay tons.. 

200.000 
850 
400 

LoK« feet,B.M.. 

Hercliaudise. ^ tana.. 

1,000,000 
610 
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C  C  4. 

-       IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

• 

Tbe  Clinch  Biver  rises  in  theCnmberlaDd  Mountains,  in  sonth western 
Virginia,  and  after  a  coarse  of  abont  395  miles  enters  the  Tennessee 
Kiver  at  Kingston,  Tenn.,  110  miles  above  Chattanooga.  Its  drainage 
area  is  about  1,436  square  miles. 

At  intervals  from  1830  to  1845  the  State  of  Tennessee  made  appro- 
priations for  improving  this  waterway;  but  under  the  loose  contract 
system,  adopted  by  the  State  no  permanent  benefit  resulted.  Some  of 
the  State  dams  have  been  repaired  or  modified  by  the  United  States, 
while  others  have  been  removed  as  obstructions. 

Under  provisions  of  the  act  of  March  3,  1875,  examinations  both  in 
Tennessee  and  Virginia  were  made  in  that  year.  (See  Report  of  Chief 
of  Engineers,  1876,  page  741,  et  seq.) 

It  was  then  found  that  this  river,  in  common  with  all  the  mountain 
streams  tributary  to  the  Tennessee,  was  obstructed  by  ledges  and  rock 
]K>ints,  ^avel  shoals  and  bars,  snags,  overhanging  trees,  and  a  narrow, 
crooked  channel  at  many  places. 

The  project  adopted,  and  under  which  operations  are  now  carried  on, 
is  to  reduce  the  rock-ledges  and  gravel-bars,  and  to  remove  snags,  bowld- 
ers, and  overhanging  trees,  and  by  the  construction  of  riprap  dams  to 
contract  the  water-way,  so  as  to  obtain  at  ordinary  low  water  a  channel- 
depth  of  2  feet  from  the  mouth  of  river  to  Clinton,  about  70  miles,  and 
1^  feet  from  Clinton  to  Walker's  Ferry  (Haynes),  about  75  miles. 

On  the  section  of  river  above  Haynes  to  the  Tennessee  State  line, 
about  85  miles,  the  only  work  that  can  be  done  to  advantage  is  to  re- 
move surface  obstructiops  sufficiently  to  assist  flat-boats  and  rafts  dur- 
ing the  so-called  ^^  rain-tides.''  The  head  of  high-water  navigation  is  at 
Osborn's  Ford,  Ya.,  about  35  miles  above  the  boundary  line  between 
Virginia  and  Tennessee.  •  • 

The  following  appropriations  have  been  made  for  this  work,  only  its 
coarse  in  Tennessee,  al^ut  230  miles,  being  provided  for  by  the  six  Con- 
gressional appropriations  made  for  this  stream : 

Act  of  Jane  14, 1880 |10,000 

AetofMiurch3,18Hl 3,000 

ActofAagnstS,  18ri2 3,000 

Actof  Jaly6, 1884 5,000 

Actof  Augusts,  1886 5,000 

Aet  of  AngQst  11,  1888 5,000 

Aggregating  the  sum  of 31,000 

The  amount  expended  to  June  30, 1888,  was  125,958.09,  which  has 
I'esnlted  in  securing  an  improved  channel  at  several  of  the  principal 
obstructions  in  the  lower  river  and  safer  navigation  for  flat-boats  and 
rafts  below  Walker's  Ferry  (Haynes)  at  lower  stages  of  the  river  than 
before  channel  work  was  begun  in  1880. 

During  the  present  fiscal  year  high  water  hindered  active  operations 
until  Septeml)er  23, 1888,  when  work  was  begun  in  the  channel  and  con- 
tinued until  the  close  of  December,  1888.  Inclement  weather  and  high 
water  again  stopped  the  work  until  the  middle  of  May,  1889,  when  work 
was  resumed  at  Lew  Allen  Shoals  and  was  in  progress  at  close  of  fiscal 
year. 

In  September  work  was  begun  at  Cane  Creek — repairing  and  fitting 
up  the  boats,  etc.    The  working  force  then  moved  down-stream  about 
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1  mile  to  Eirkpatrick  Sboals.  At  this  point  and  at  Moses  Bock  the  rock 
ledges  were  redaced,  and  loose  rock  taken  oat,  and  the  channel  widened 
aboat  20  feet  by  blasting.  Moving  down-stream  to  Lew  Allen  Shoals, 
about  4  miles  above  Clinton,  where  one  of  ^  the  old  dams  bnilt  by  the 
State  was  strengthened  and  raised  aboat  3  feet,  a  new  dam  120  feet  long 
connecting  the  left  bank  with  the  island  was  also  bnilt,  as  well  as  a 
light  dam  to  prevent  a  catting  through  of  the  smaller  island. 

Owing  to  the  probable  shortness  of  the  season  two  small  parties 
were  set  at  work  clearing  the  channel  of  snags,  drift,  and  other  surface 
obstructions;  one  moving  down  the  river  from  Walker's  Ford  and  the 
other  moving  up-stream  from  Lew  Allen  Shoals,  and  adding  2  feet  in 
height  to  the  dam  at  Hibb's  Shoal's. 

On  meeting,  they  dropped  down  to  the  main  force  at  Lew  Allen  Sboals, 
where  building  riprap  dams  and  rock  excavation  in  channel  were  con- 
tinued until  work  was  closed  for  the  season. . 

As  soon  as  the  stage  of  water  permitted,  in  May,  1889,  work  was  re- 
newed at  the  Lew  Allen  Shoals,  removing  rock  from  channel  and  build- 
ing dam  at  lower  point  of  island,  which  operations  were  being  carried 
on  at  the  close  of  the  fiscal  year;  the  amount  expended,  including  the 
outstanding  liabilities,  $4,275.82. 


Location. 


Kiikpatrick  Shoals' 

Mnsea  Kock  Shoals 

Hlbb'ftShoaU 

Lew  Allen  Shoaln , 
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Attention  is  invited  to  the  construction  of  fish  trap  dams  in  this 
stream,  apparently  authorized  by  the  acts  of  Tennessee,  forty-fourth 
general  assembly,  1885,  chapter  49,  approved  April  2,  1885. 

These  "traps"  are  formidable  obstructions  to  the  free  use  of  these 
navigable  waters,  and  appear  to  demand  legislative  or  executive  acMou 
to  the  extent  of  preventing  the  closure  or  obstruction  of  the  n^vigs  ole 
channel  of  the  Clinch  River.  For  copy  of  act  above  referred  to,  e  *%, 
see  Report  of  Chief  of  Engineers,  1888,  page  1608. 

The  Clinch  River  is  the  principal  highway  for  the  timber,  ore,  and 
products  of  the  rich  agricultural  and  mining  sections  drained  by  it  and 
its  tributary  streams,  there  being  no  railroad  readily  accessible  to  the 
varied  interests  of  its  upper  waters. 

The  commerce  of  the  Clinch  River  is  carried  on  principally  in  flat- 
boats  and  rafts,  which  are  floated  on  the  "rain  tides"  or  sudden  rises 
to  a  market  at  Kingston  or  to  Chattanooga  and  points  on  the  Upper 
Tennessee.  Small  steamers  ascend  the  Clinch  to  Clinton,  about  70 
miles.  This  commerce  is  reported  as  rapidly  increasing,  but  it  is  very 
difficult  to  get  data,  "commercial  statistics,"  the  bulk  of  the  freights 
going  to  make  up  the  report  of  commerce  of  the  Upper  Tennessee,  which 
is  necessarUy  and  largely  the  aggregate  shipments  of  its  upper  tribu- 
taries, for  instance.    The  rafting  and.  lumber  business  of  the  Upper 
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Tennessee  at  and  above  Ohattanooga  receives  its  log  sapply  to  a  greaC 
extent  from  the  Clinch  Biver. 

The  amoant  herein  asked  for — the  balance  of  the  estimates,  119,000 — 
can  be  profitably  expended  in  continuing  the  improvement  of  the  prin- 
cipal obstructions  by  excavation  and  construction  of  wing-dams,  and  in 
clearing,  widening,  and  deepening  the  channel  between  Walker's  Ford 
(Haynes)  and  mouth  of  river,  and  in  removing  surface  obstructions 
below  the  Virginia  State  line,  as  provided  by  the  existing  project^  thus 
securing  for  the  passage  of  rafts  and  fiat-boats  a  lengthened  season  of 
navigation. 

The  original  estimate  for  improviaa  Cliiioh  River,  Tennessee |26, 400. 00 

Increased  in  1885  to .V-.l 50,000.00 

Afloonnt  appropriated ^...^ 31,000.00 

Amoant  expended ^ 30,163.07 

Money  statement. 

July  1,1888, amount  available $41.91 

Amount  appropriated  by  act  of  August  11,  1888.... 5,000.00 

5, 041. 91 
Jnly  1,  1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jaly  1,  1888 t3,589.98 

July  1,1889,  outstanding  liabilities 615.00 

4,204.98 

Jnly  1,  1889,  balance  available 836.93 

{Amount  (estimated)  reif  uired  for  completion  of  existing  project 19, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    19,000  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commercial  statiaHcs,  from  July  1,  1888,  io  June  30,  1889. 


Artioles. 

QiumtitiM. 

Articlea. 

QiiAnUties. 

Ondn bnahels.. 

I^nmbftr  ...-, .........fmlpB. M.. 

186,000 
300.000 

LoRs feetB-M.. 

MerohaoiliM ....; tonii . . 

16.000,000 
90 

CCs. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

This  stream  rises  on  the  west  slope  of  the  Gamberland  Mouut^iins,  in 
Kentucky,  and  after  a  winding  coarse  of  about  700  miles  enters  the 
Ohio,  about  73  miles  above  the  mouth  of  that  river. 

Its  improvement  was  undertaken  by  the  States  of  Kentucky  and 
Tennessee,  together  with  other  streams  within  their  borders,  in  1830 
dnd  subsequent  years,  but  with  only  temporary  beneficial  results. 

In  1830,  Tennessee  passed  an  act  establishing  a  board  of  internal 
improvement,  and  appropriated  $60,000  for  the  rivers  lying  west  of 
Cumberland  MountBins  and  east  of  Tennessee  I^iver,  and  in  1846  in- 
cori>orated  the  "Cumberland  Navigation  Company,''  for  the  purpose  of 
improving  the  "  navigation  of  Cumberland  River  below  the  town  of 
ISTashville^  by  means  of  locks  and  dams,  but  it  does  not  appear  that 


1838     REPOBT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

anything  of  moment  waa  done  under  this  franchise  to  famish  slack- 
water  navigation  apon  the  Lower  Cumberland. 

In  1834,  a  survey  was  ordered  by  Congress,  and  made  by  Gapt  How- 
ard StanDory,  apon  which  was  based  the  project  for  the  expenditure  of 
the  appropriations  sabsequently  made. 

From  1832  to  1838  Congress  made  five  appropriations  for  thia,  river, 
aggregating  the  sum  of  $155,000,  of  which  sum  $20,000  was  specially 
appli^  below  Nashville  and  $13^,000  upon  the  general  river. 

No  approfiriations  for  its  improvement  were  made  by  the  United 
States  from  1838  to  1871. 

By  act  of  July  11, 1870,  an  examination  was  authorized  ^^  at  Cumber- 
land Biver  from  its  mouth  to  the  head  of  navigation."  (See  Report  of 
Chief  of  Engineers,  1871,  page  469  et  seq.)  Upon  this  examination  is 
based  the  present  project  for  the  improvement  of  the  river  below  Nash- 
ville, also  that  for  the  work  done  since  1876  between  Nashville  and  the 
foot  of  Smith's  Shoals,  until  the  adoption  of  the  existing  project  for  a 
complete  system  of  locks  and  dams  above  Nashville  to  head  of  Smith's 
Shoals. 

The  work  done  at  the  Smith's  Shoals,  extending  10  miles  above  Bum- 
side,  Ky.,  was  based  on  an  examination  made  in  1875. 

From  1871  to  1886,  inclusive,  thirteen  appropriations  have  been  made 
aggregating  the  sum  of  $886,000,  which  has  been  or  is  being  applied 
upon  the  sections  of  the  river,  as  specified  and  provided  for  by  the  sev- 
eral acts  making  the  appropriations. 

The  obstructions  in  this  river  are  of  the  same  general  chanicter 
throughout  its  coarse,  consisting  of  ledges,  gravel  and  sand  bars,  bowl- 
ders, snags,  overhanging  trees,  and  rapid  currents;  and  of  mill-dams  in 
the  section  of  river  above  the  mouth  of  Jellico  Creek. 

About  60  miles  above  Burnside,  Ky.,  are  the  Great  Falls  of  the  Cum- 
berland, a  vast  barrier  to  navigation,  the  difference  of  level  between 
crest  and  foot  of  the  main  fall  alone  being  about  54  feet. 

A  reconnaissance  above  the  falls  was  made  in  1880. 

(1)  BELOW  NASHVILLE  (ABOUT  200  MILES). 

This  section  of  the  Cumberland  is  navigable  from  Nashville  to  the 
mouth  of  the  river  for  all  steamboats  plying  upon  it  for  about  six 
months  in  each  year,  and  for  boats  drawing  not  more  than  3  feet 
from  six  to  eight  months,  and  for  boats  of  about  16  inches  draught 
the  entire  year,  except  at  an  unusually  low-wuter  season,  when  the 
mouth  of  the  river,  at  Smithland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand-bars,  the  volume  of  the  Cumberland  at  that  stage 
being  insufficient,  unaided,  to  effectually  scour  and  keep  open  the  Ken- 
tucky Chute  of  the  Ohio  to  the  deep  waters  of  that  river  below  Cumber- 
land Island. 

Explanatory  of  the  work  done  and  to  be  done,  I  repeat  the  statement 
in  the  annual  report  of  last  year. 

From  1B32  to  the  present  time  the  work  done  below  Nashville  has  beeu  simply  to 
clear  the  chanael  oi  sarfaoe  obstructioDS,  to  improve  from  time  to  time  some  of  the 
worst  shoals,  and  thus  to  secure  safety  to  the  lira  and  property  afloat  daring  a  length- 
ened season  of  navigation ;  but  as  Congress  has  already  provided  for  a  radical  im- 
provement of  the  river  above  Nashville  by  a  system  of  locks  and  dams,  beginning 
with  a  lock  at  the  lower  Nashville  Island,  it  may  reasonably  be  anticipated  uiat  tiie 
section  below  Nashville  will  ultimately  form  a  part  of  a  complete  system  of  canalisa- 
tion, to  the  advantajge  of  navigation  and  the  general  interesto  of  the  Lower  Camber- 
land,  the  river  forming  the  highway,  and  in  many  cases  the  onlv  means  of  transit  for 
persops  and  property  between  fl^e  villa^s  and  towqe  soattored  i^Iong  its  lower  conrsot 
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Under  provisions  of  act  of  August  11, 1888,  a  survey  is  to  be  made  of 
the  *'  Lower  Onmberland  Biver  from  Nashville  to  mouth  to  ascertain  if 
necessary  to  establish  locks  and  dam^." 

A  survey  party  for  this  duty  was  organizing  at  the  close  of  the  fiscal 
year 

The  total  amount  appropriated  for  this  section  was  1265,000,  and  the 
total  amount  expended  to  June  30, 1888,  under  the  present  project,  was 
$254,858.35,  which  has  resulted  in  removing  surface  obstructions,  re- 
ducing gravel  and  sand  bars,  blasting  a  channel  through  reefs,  ami 
building  riprap  dams  to  contract  the  water-way  sufficiently  to  obtain 
additional  channel  depth  at  the  most  dangerous  obstructions,  and  a 
lengthened  season  of  navigation. 

Ho  channel  work  has  been  done  during  the  fiscal  year,  the  stage  9f 
water  being  unfavorable  since  the  appropriation  of  1888  became  avail- 
able. 

Amount  expended  during  fiscal  year,  including  outstanding  liabili- 
ties, was  $1,732.98.  Forty-two  bench-marks  have  been  established  to 
aid  in  determining  uniform  high-water  grade  lines  on  the  lower  Cum- 
berland, in  view  of  the  probable  construction  of  bridges  by  authority 
of  Congress. 

Watching  and  caring  for  engineer  property  and  current  contingent 
expenses  for  surveys,  etc.,  formed  part  of  the  expenditures. 

The  difficulty  of  entering  the  mouth  of  the  Cumberland  Biver  at  low 
water,  caused  by  the  forming  of  shoals  in  the  Kentucky  Chute  of  the  Ohio, 
was  referred  to  a  Board  of  Engineer  Officers,  who  recommended  the 
construction  of  a  pile  and  brush  dam,  with  crib  superstructure,  along 
the  upper  side  of  the  tow-head  and  parallel  to  the  south  shore  of  Cum- 
berland Island,  and  that  the  necessary  bank  protection  be  put  in  place 
before  the  dike  is  begun. 

It  is  estimated  that  this  work  will  cost  about  $130^000,  to  which  has 
been  added  120,000  for  protecting  bank  of  Cumberland  Island  in  part. 

With  the  report  of  the  Board  was  transmitted  an  explanatory  state- 
ment by  the  engineer  officer  in  charge  of  the  work  of  improving  Cnm- 
berland  Biver,  having  in  view  the  making  of  l;he  report  more  clear  and 
complete,  as  a  representation  of  the  matter  from  the  stand-point  of  the 
navigation  and  commercial  interests  of  the  Lower  Cumberland. 

This  statement  suggests  that  authoritative  action  be  had  establish- 
ing the  exact  locale  of  the  mouth  of  the  Cumberland,  and  also  invites 
attention  to  the  possible  necessity  of  rebuilding  the  so-called  Cumber- 
land Dam,  and  closing  the  Dog  Island  Chute  of  the  C  hio  in  order  to 
give  the  needed  relief  at  the  mouth  of  the  Cumberland. 

No  work  has  been  done  at  the  month  of  the  river  since  1884,  but 
some  advantage  was  obtained  previously  by  dredging  and  construction 
of  brush-dams;  but  the  conditions  now  are  practically  what  they  were 
when  work  was  begun  in  1881,  supplemented  by  the  tendency  to  scour 
along  the  Kentucky  shore  and  thus  causing  considerable  caving  of  the 
left  bank  and  consequent  riparian  damage. 

In  this  connection  the  Paducah  (Ky.)  Standard  reports  in  its  Biver 
Bulletin  of  recent  date  *<  that  the  channel  at  the  head  of  Cumberland 
Island  is  cutting  out  and  it  bids  fair  to  become  the  regular  channel 
again,  as  there  is  now  over  5  feet  of  water  there.  When  heretofore 
there  was  but  6  or  7  feet  on  the  gauge  at  this  place  there  was  but 
scant  4  feet  at  the  head  of  Cumberland  Island.  The  channel  above 
there  is  changing  and  the  bank  caving  in  and  sending  the  water  down 
through  the  old  way.^ 

The  engineer  officer  in  charge  bas  not  b^eo  »ble  to  examine  into  tbi9 
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matter  in  season  for  this  report,  and  can  not  therefore  verify  or  deny 
the  above  statement. 

The  araonnt  herein  asked  for  (1200,000)  can  be  profitably  expended 
in  continuing  work  nnderthe  present  project,  by  removing  snags,  bowl- 
ders, etc.,  from  the  channel  and  reducing  those  obstructions  which  may 
be  determined  to  be  the  most  serious  on  examination ;  also  to  begin 
tlie  improvement  of  the  month  of  the  river,  by  the  construction  of  the 
proposed  pile  and  brush  dam,  or  dike,  and  bank  revetment,  provided 
the  amount  appropriated  is  in  any  reasonable  degree  adequate  to  com- 
mence the  work. 

The  estimate  of  cost  of  improviDg  Cumberland  River  below  Nashville,  as 

modified  in  1888 $498,000.00 

Amount  appropriated 265,000.00 

Amount  expended S&6,387.90 

Money  statefnent 

July  1,  1888,  amount  available fl41.65 

Amount  appropriated  by  act  of  August  11,  1886 10,000.00 

10,141.65 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,374.49 

July  1,  1889,  outstanding  liabilities 155.06 

1,529.55 

July  1,  1880,  balance  available 8,612.10 

{Amount  (estimated)  required  for  completion  of  existing  project 233, 000. 00 
Amount  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30,1891  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(2)    ABOVE    NASHVILLE    337    MILES— FROM    NASHVILLE  TO  HEAD   OP 

SMITH'S  SHOALS. 

The  Gantberland  Elver  Hs  navigable  to  Point  Bnrnside,  Kentacky, 
327  miles,  for  steam-boats  drawing  not  more  than  3  feet  from  four  to 
six  months  of  each  year,  and  for  boats  of  greater  draught  from  two  to 
three  months. 

From  Fashville  to  mouth  of  Ganey  Fork  River  (Carthage,  118  miles) 
the  river  is  navigable  for  steam- boats  of  2^  feet  draught  from  six  to 
eight  months,  and  for  those  of  greater  draught  four  or  five  months. 
Steam-boats  of  light  draught  can  ascend  to  Burksville,  233  miles  above 
Kashville,  for  from  five  to  seven  months,  and  larger  boats  four  or  five 
months. 

From  1876  to  1882,  inclusive,  the  sum  of  $277,000  has  been  appropri- 
ated for  this  section,  which  has  been  expended  in  clearing  the  channel 
of  snags,  drift,  and  other  surface  obstructions,  and  in  securing  an  in- 
creased depth  of  several  inches  at  the  principal  obstructions,  with  a 
lengthened  season  of  navigation. 

A  survey  was  made  in  1883,  and  estimates  and  report  submitted  in 
1884,  providing  for  a  complete  system  of  locks  and  dams  from  Il^ash- 
eille  to  head  of  Smith's  Shoals. 

The  act  of  July  5, 1884,  appropriated  $50,000  for  an  improvement  to 
De  made  in  accordance  with  the  provisions  of  Senate  Ex.  Doc.  129, 
Forty -eighth  Congress,  first  session,  which  provides  that  the  locks 
<(^  should  be  about  GO  feet  wide  and  250  feet  between  miter-sills,  though 
perhaps  smaller  dimensions  would  answer  the  purpose," 
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The  present  project  embraces  therefore  the  constrnction  of  30  locks 
and  dams,  23  locks  from  Nashville  to  BurDside,  Ky.,  and  7  at  Smith's 
Shoals^  at  an  estimated  cost  of  $4,077,922.  (See  Report  qf  Chief  of 
Engineers,  1884,  page  1663  et  seq,) 

The  number  of  locks  estimated  for  between  Nashville  and  Barnside 
can  probably  be  lessened,  as  assuming  the  extreme  lift  of  the  locks  to 
be  12  feet,  the  total  fall  of  the  river  from  Point  Barnside  to  Nashville 
being  223  feet,  the  number  of  locks  required  may  not  exceed  20. 

The  following  appropriations  have  been  n^ade  for  this  work : 

Act  of  jDly  5,  1884 $5(y,000 

Actof  Augusts,  1886 75,000 

Act  of  August  11,  1888 200,000 

Aggregatiug  the  sum  of 325,000 

The  first  of  the  appropriations  was  largely  expended  in  open  channel- 
work,  in  a  tentative  manner,  so  as  to  ascertain  how  far  wing  and  train- 
ing dams  could  be  used  in  combination  with  a  system  of  lockage. 

By  act  of  August  5, 1886,  Congress  specifically  provided  for  this  work 
of  eanalization,  appropriating  $75,000  for  ^'  commencing  with  the  lock 
at  or  near  the  lower  island  at  Nashville." 

Based  on  the  report  and  recommendation  of  a  Board  of  Engineer  Offi- 
cers, plans  for  the  construction  of  this  lock  and  dam  (No.  1)  have  been 
approved.  The  dimensions  of  the  lock  being  280  feet  long,  52  feet  wide, 
having  walls  26  feet  high,  with  4  feet  of  water  on  lower  and  5  feet  on 
upper  miter-sill. 

The  amount  expended  to  June  30, 1888,  under  the  existing  project 
was  $54,424.20  and  has  been  applied  to  clearing  the  channel,  repairing 
dams,  etc.,  and  in  making  the  necessary  surveys,  borings,  current  ob- 
servations, estimates  and  general  contingencies  pertaining  to  the  work 
of  lock  construction. 

During  the  fiscal  year  lands  were  purchased  by  and  conveyed  to  the 
United  States  for  sites  of  lock  and  lock-keeper's  house  on  the  north 
bank,  and  site  of  dam-abutment  on  south  bank  of  river.  Oontract  was 
entered  into  September  19,  1888,  with  Holmes  &  Wilk,  of  Nashville, 
Tenn.,  for  excavating  lock-]iit  and  part  construction  of  lock-walls. 

As  soon  as  practicable  work  was  begun  under  contract  on  the  cofifer- 
dam  and  excavating  of  lock -pit,  but  an  unusually  lengtheued  se)»son  of 
high  water  has  prevented  active  operations,  so  very  little  progress  has 
been  made  under  this  contract. 

About  100  Of  the  8^0  linear  feet  of  cofiPer-dam  has  been  built,  and  865 
cubic  yards  of  rock  excavated  from  lock-pit ;  a  small  quantity  of  stone 
for  lock  masonry  has  also  been  quarried  and  cut. 

In  view  of  the  fact  that  no  building  was  available  for  use  of  the  United 
States  at  the  lock-site,  it  was  deemed  advisable  to  build  the  lock-keep- 
er's house  at  once,  so  that  it  could  be  utilized  for  engineer  office  and 
storehouse  during  the  progress  of  lock  and  dam  construction .  This  plan 
having  been  approved,  contract  was  entered  into  November  9, 1888, 
with  Phillip  Lewis  Hedrick,  of  Nashville,  Tenn.,  to  build  the  house,  and 
it  has  been  completed  and  accepted. 

Plans  were  submitted  and  approved  in  May  last  showing  the  method 
of  filling  and  emptying  the  chamber  of  Lock  1,  and  of  maneuvering  the 
gates  and  wickets  by  hydraulic  machinery. 

The  plan  for  construction  of  abutment  of  Dam  No.  1  having  been  ap- 
proved, advertisements  were  issued,  and  bids  for  building  the  same  wUl 
be  opened  August  6, 1889. 

The  necessary  borings,  soundings,  test-levels,  and  current  velocity 
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obserratioDs  having  been  made  above  Lock  No.  1,  the  proposed  sites  of 
Lock  and  Dam  No.  2  and  lock-keeper's  house,  near  Beck's  Ripple,  aboat 
14  tniles  above  Nashville,  have  been  approved  by  the  Chief  of  Engineers, 
and  negotiations  for  the  purchase  of  the  lands  and  examination  aa  to 
title,  were  in  progress  at  close  of  fiscal  year.  The  lands  will  be  ob- 
tained and  contracts  entered  into  for  the  construction  of  the  lock,  dam, 
and  house  as  soon  as  possible  to  the  extent  of  the  funds  available.  A 
line  of  levels  was  also  run  from  Lock  2  to  head  of  Jones  Island ;  the  site 
of  Lock  3  will  probably  be  selected  in  that  vicinity. 

To  expedite  the  cession  of  the  jurisdiction  of  the  State  of  Tennessee 
over  said  lands,  and  other  lands  needed  for  the  same  purposes  within 
the  limits  of  that  State,  so  that  work  can  be  begun  without  delay  await- 
ing action  of  the  general  assembly^  which  holds  sessions  only  biennially, 
application  was  made  to  the  Tennessee  legislature  last  January  for  <^  an 
act  to  give  consent  to  the  purchase  by  the  United  States  of  such  lands 
for  sites  of  locks,  dams,  lock-keepers'  houses,  etc.,  as  may  be  required 
in  the  improvement  of  the  Cumberland  River  by  the  United  States,  and 
to  grant  cession  of  the  jurisdiction  over  such  lands ; "  such  an  act  was 
approved  by  the  governor  of  Tennessee  January  26, 1889. 

A  serious  break  existing  in  the  dam  at  Sand  Shoals,  about  150  mile« 
above  Nashville,  it  was  repaired  in  January  and  February,  apd  the 
alluvial  bank  in  its  vicinity  protected  by  willow-brush  and  stone  against 
further  caving. 

The  interests  of  navigation  demanding  that  the  channel  above  Nash* 
ville  should  be  kept  clear  of  snags,  overhanging  trees,  drift,  etc,  and 
that  such  repairs  of  dams  be  made  as  were  absolutely  necessary  to 
maintain  the  improvements  already  secured,  a  snag-boat  party  was 
organized  in  March,  and  began  operations  by  repairing  the  dam  at 
Walton's  Shoals,  moving  down-stream,  clearing  away  surface  obstruc- 
tions, etc.,  to  the  mouth  of  Caney  Fork  River — a  stretch  of  river  of  about 
117  miles.  The  working  force  then  moved  up  the  Ganey  Fork  Biver  to 
do  such  work  as  could  \^  done  with  the  small  amount  of  funds  available 
for  that  work. 
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Amount  expended  during  the  fiscal  year,  including  outstanding  lia- 
bilities, was  $15,765.67. 

In  connection  with  the  necessity  of  maintaining  a  safe,  navigable, 
open  river  channel,  during  the  period  of  lock  construction,  and  that 
funds  be  appropriated  for  that  purpose,  I  would  respectfully  recommend 
that  the  $5,000  appropriated  by  the  act  of  August  2, 1882,  for  ^*  improv- 
ing Ohmberland  Biver,  above  the  mouth  of  Jellico,  Kentucky,"  and  re- 


APPENDIX   C  C — ^REPORT   OF  LIEUT.    COL.   BARLOW.      1843 

maining  iu  the  United  States  Treasury  nodrawn,  be  made  available  for 
expenditure  apoh  the  ^^  Cumberland  River  above  Nashville,"  as  it  can 
be  profitably  expended  removing  surface  obsU*uction8,  repairing  dams, 
etc 

The  commerce  of  the  Upper  Cumberland  is  shown,  in  part,  by  the 
accompanying  statistics. 

The  prospective  advantage  to  the  commerce,  as  well  as  present  bene- 
fits to  the  community,  are  the  extension  of  the  lower  river  trade  to 
points  above  Nashville,  as  fast  as  the  locks  can  be  completed  and  util- 
ized, and  for  the  upper  river  the  opening  up  of  a  cheap  and  safe  means 
of  transportation  for  the  almost  unlimited  mineral  and  forest  resources 
of  the  Upper  Cumberland  Valley. 

A  steamboat  line  is  operating  between  Burkesville  and  the  head  of 
navigation,  Burnside,  independent  of  the  Nashville  trade. 

,  It  is  deemed  advisable  to  repeat  the  recommendation  of  the  last  An- 
imal Report: 

That  the  seotipn  of  river  from  Buroside  to  the  Kentnoky  State  line  haa  claims  for 
immediate  improvement  quite  as  great  as  those  on  the  portion  direotly  above  Nash- 
ville. 

Tlie  facilities  for  carrying  on  the  improvement  firom  Point  Burnside  are  equal,  if 
not  superior,  to  those  at  Nashville. 

Stone  forlocks^  of  excellent  quality,  can  be  found  near  at  hand,  while  all  other  snp^ 
plies,  especially  iron,  can  be  obtained  via  Cincinnati  rapidly  and  at  the  lowest  pos- 
sible cost. 

^  These  considerations  lead  to  the  suggestion  that  it  may  be  advisable  to  subdivide 
the  Cumberland  Kiver  above  Nashville  to  head  of  Smith's  Shoals,  Kentucky,  and  th» 
appropriations  for  its  improvement,  into  three  sections: 

First.  In  Tennessee,  above  Nashville 190 

Second.  In  Kentucky,  below  Point  Burnside ••• 197 

Third.  At  Smith's  Shoals - 10 

The  amount  herein  asked  for  (t  1,000,000)  can  be  profitably  expended 
in  completing  lock  and  dam,  and  lock-house,  No.  2;  in  making  neces- 
sary survey  of  river  and  banks,  from  Lock  2  to  Lock  3,  to  definitely  de- 
termine the  site  of  the  latter :  to  purchase  sites  and  enter  into  contracts 
for  construction  of  lock  and  uam,  and  lock-house,  No.  3 ;  and  if  the  plan 
above  recommended  to  carry  on  work  in  two  sections,  the  upper  one 
being  in  Kentucky,  be  approved,  to  procure  sites  and  begin  th^  upper 
locks  of  the  series  below  Smith's  Shoals,  about  4  miles  below  Burnside, 
£y.,  near  Waitsborough,  to  clear  channel  of  snags,  repair  dams,  and 
such  miscellaneous  work  as  may  be  necessary  to  maintain  a  safe,  navi- 
gable, channel. 

Estimates  for  improving  Cumberland  River  from  Nashville  to  head  of 

Smith's  Shoals $4,077,922.00 

Amount  appropriated 325,000.00 

Amount  expended  and  amount  covered  by  contracts j  ^*  ^*  i\ 

Money  statement 

July  Vf  1888,  amount  available $70,575.80 

Amount  appropriated  by  act  of  August  11, 1888 200,000.00 

270,575.80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontstAnding  July  1,  ld88 13,746.01 

July  1,  1889,  ontsUndiug  liabilities 1,393.20 

July  1,  1889,  amount  covered  by  existing  contracts 56,543.87 

71,683.08 

Jnlyly  1889,  balance  available , ,.,, 198,892.72 
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^Amount  (estimated)  required  for  completion  of  existinp^  project $3,752,922.00 

Amoaut  that  can  be  profital>ly  expended  iu  fiscal  year  ending  June 

<      30,1891 ;....:. .....r : ; 1,000,000.00 

Snbmt^ted  in  compliance  with  reqairementa  of  aeotions  2  of  river  and. 
'  harbor  acta  of  1866  and  1867. 
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Imrirh.  Pa — 

H.  F.  Holraeii  A  Phil.  Wilk, 

Jr..  NaahyiUe.  Tenn.* 

Whitslt  &  Adams,  Na«h- 

Tille,Tenn 


D.  ICoDonald,  Lonlsville,  Ky 


Lock  oonairaoiioD,  masonry. 


n  w  S 


I 


$10.30 

0.00 

8.25 

7.60 
C  15. 40 
U2-75 


111 

a  « 


I 


$15.60 

13.00 

11.00 

11.25 
ia40 
1A70 


.a 
.25 

O  3  «( 


1 


I 


I* 

d 


&^ 


a 

.fl  o  *8  Q 


$17.00 

15.00 

12.00 

12.00 
1 17. 45 


$22.00 

17.00 

14.60 

12.50 
18.75 


3^1 

Is 


a 

e 

0 


$iO 

25 

30 

40 
27 


11 


;sS 


a 


i2" 


$0.75 

.07 

1.60 

2.00 
LOO 


$5.\725 

40,867 

41,825 

80.700 
67,360 


s 

I 
g 


$80,855 

101, 010 

57,060 

61.620 
80,200 


*  Awarded. 

Contract  entered  into  with  Holmes  &>  WiHc,  September  19,  1888,  and  in  force  at 
close  of  fiscal  year. 

Ahetraeiof  proposals  for  hnilding  one  lock-keeper's  house  oomplete  at  Lock  No.  1,'Ciiai- 
herland  Biver,  opened  October  18, 1888,  hg  Lieut.  Col  J.  IF.  Barlow,  Corps  of  Engineers, 


Xo. 


Name  and  address  of  bidder. 


PUlilp  Lewis  Hedrick,  NashTille.  Tenn. 


Coat. 


$2,740 


Remarks. 


^Modified  by  snpplemental  agreement  April  17,  1889,  to  $2,087.80. 

Contract  entered  into  with  Phillip  Lewis  Hednck,  Norember  9,  1888. 


Awarded. 
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COMIOERCIAL  STATISTIGa. 


Cumberlamd  Biver  helow  NaBhtUle,  from  July  1, 1888,  to  June  30, 1889. 


Artidlea. 

Qoantitiaa. 

Artldea. 

Qoantitifla. 

!Floiir. ..................... bftrrelfl.. 

4,000 
300,000 
300 
4,000 
8,000 
7.000 

Tobacoo tonii-- 

7,008 

Grain buftbets.. 

Wood ......eorda.. 

100,000 

Hay ...................... ....tons.. 

Lamber fleet.  B.M.. 

3,000,000 

L.ive-fltook head.. 

Pauengen number.. 

Salt barrala.. 

Logs.... do  ... 

Sand enbicyaxda.. 

MerchaadiM tona.. 

7,000.008 

10,008 

8,008 

Cumberland  River  above  Naahtfille,  from  July  1, 1888,  to  June  30,  1889. 


Artiolea. 


Fhmr barrels. 

Grain bnahels. 

Hay.... tons. 

Iron i do  .. 

Live-atook bead. 

Lnmber feet,B.M. 

Logs do... 


Qnantitiea. 

80,000 

600.000 

500 

5.000 

3,000 

6,000,000 

35,000,000 

Artieles. 


Paaaengera nnmber. 

Sand .i cabic  yards. 

Salt barrels. 

Tubaooo. tons. 

Wood cords. 

MercbandJse tons^ 


Qnantitiea. 


18.000 

60,000 

30,008 

6,0<i0 

100.000 

7,008 


Cumberland  Biver  between  Bumeide  and  Burkeville,  Ky.Jrom  July  1, 1888,  to  June  30, 1889. 


Arti<flea. 

Qoantitiea. 

Articles. 

Qnantitiea. 

• 

Coal .....vutons.. 

818 

740 

11,648 

1,089 

1,300 

• 

Tobaooo.. tons.. 

Lamber feet,B.  M.. 

Spokea tons.. 

Stavea do.... 

Herohandiae dp 

98 

Tlonr. .....................  barrels.. 

30,000 

1,008 

1,880 

826 

Grain bushels.. 

Livestock head.. 

Salt barreU. 

8team-hoats. 


Kamea  of  boata. 


CityofClarksvUle 

Creaent : 

D.A.Goodin 


Gbaraoter. 


Stem-wheel. 

...do 

...do 


Length. 


138 
88 
70 


Breadth. 


28 
18 
14 


Depth. 


4 
3 
8 


Tonnage. 


184 

70 


List  of  Bteam-baate  plying  on  Cumberland  Biver, 
f Character:  Stem-wheel.] 


KanaM  of  boata. 

• 

5 

i 

S 

1 

• 

1 

§ 

JMtho  NoAviUe. 
J.  P.  I>roaillard -. 

183 
182 
130 
100 
148 
185 
100 
100 

31 
32 
28 
22 
20 
31 
22 
22 

5 
6 
4 

3 
4 
5 
3 
3 

487 

303 

127 

81 

281 

400 

41 

61 

Above  NMhvUU. 
SamP.tTones  .......... 

149 
149 
149 
149 
148 
85 
140 
140 

30 
30 
28 
27 
22 
20 
32 
80 

4 
4 
4 
4 
8 
3 
8 
4 

sn 

RS.Bhea 

John  Fowler 

237 

T.  Shiver....- 

Matt.  F.Allen 

H.  H.  Bedford 

243 

JTiiIien  Gracev .......... 

139 

X.T.Hillroan 

Cmsailer 

188 

B.Q.Sa£on 

J.  D.  Carter 

46 

Jas.R.Skilea 

Pearl 

81 

Kb  Tr  Hoiman  t, 

Wm.  Porter 

188 
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CC6. 

mPROVfeMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

This  stream  is  formed  by  the  janotion,  in  TeDnessee,  of  Clear  Fork 
and  New  Biver,  and  after  a  northerly  coarse  of  about  88  miles  enters  the 
Cumberland  River  near  Bnrnside,  Ky.,  about  2  miles  below  the  Smith's 
Shoals. 

Under  the  provisions  of  the  act  of  June  14,  1880,  an  examination 
of  this  stream  was  made  in  1881  (see  lieport  of  Chief  of  Engineers, 
1881,  page  1896,  et  iteq,)^  and  it  was  found  to  be  greatly  obstruutf^d  by 
immense  sandstone  bowlders  in  its  upper  course,  which  can  only  be  re- 
moved at  an  enormous  expense,  while  rock-reefs,  bowlders,  gravel-bars, 
etc.,  obstructed  its  lower  waters. 

Tbe  project  adopted  for  the  improvement  of  the  channel  was  to  re- 
duce the  gravel-bars  and  reefs,  and  build  wing-dams  to  contract  the 
water-way,  so  as  to  obtain  a  safe  channel  for  the  jiassage  of  rafts  and 
iiat4>oats  at  stages  of  the  river  not  less  than  3  feet  above  low  water,  the 
work  to  be  confined  to  the  lower  section  of  tbe  river,  from  Devil's 
Jumps  to  the  mouth,  a  distance  of  about  44  miles. 

Tbe  following  appropriations  have  been  made  for  this  work  : 

Act  of  August  2,  188-^ $3,000 

Aotof  Julys,  1884 4.000 

Act  of  Augusts,  1886 * -  5,000 

Aggregating  the  sum  of  $12,000,  which  has  been  expended  in  clear- 
ing and  deepening  the  channel  for  about  16  miles  above  the  mouth  of 
thC'river;  principally  at  Sloan's  Shoals  and  Roberts'  Mill  Shoals. 

No  work  was  done  during  this  fiscal  year,  tbe  appropriation  of  1S8G 
being  exhausted  in  September,  1887.  ~ 

The  commerce  of  this  stream  consists  of  logs  in  rafts,  and  occiisiou- 
ally  of  coal  in  flat-boats. 

As  stated  in  Annual  Report  for  1888,  <<The  heavily  timbered  lands 
and  immense  coal-measures  through  which  tbis  river  passes  give  abun- 
dant promise  of  a  large  river  commerce  when  this  stream  ofiersasafe 
passage  for  rafts  and  flat-boats  on  tbe  annual  ^rain-tides.'" 

The  amount  herein  asked  for  (tl5,()(M))  can  be  profitably  expended  in 
continuing  the  work  of  improving  the  cbatiuel  under  the  existing  project. 

EBtimaies  far  improving  South  Fork  of  Cumberland  'River y  Kentucky. 

From  Kentucky  line  to  Devil's  Jumps |27.53d.00 

From  Devil's  Jumps  to  mouth  of  river 35,26^00 


Total  for  improvement  in  Kentucky 62,803.00 

Amount  appropriated 12,000.00 

Amount  expended If;  968. 94 

Money  statement. 

July  1, 1888,  amount  available |31.06 

July  ly  1889,  balance  avaUable 31.06 

{Amount  (estimated)  required  for  completion  of  existing  '  rojeot 50, 803. 00 

Amount  that  can  be  profitably  expended  in  fiscal  y ear  e nd ine  June 30,  IH91  15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  aud  1867. 
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^ 

Cammeroial  atatUUet  from  July  1, 1888,  to  June  20, 1889. 

AxtlelM. 

Qiuatttlea. 

COAl 

>...«•>.....•..••.*«. ...r... '................ ........ ..K. .............. tona.. 

500 

l4>i)B 

^ ___- . nnmliAr.  _ 

12,103 
800 

IfmliiBdiM... 

... --_ -   -     -     -     ..t»na  . 

CC7. 

IMPROVEMENT  OF  CANBY  FORK  RIVER,  TENNESSEE. 

This  stream  flows  wholly  in  the  State  of  Tennessee.  It  rises  in  the 
.  Gamberland  Mountains  near  Sparta,  Tenn.,  and  after  a  coarse  of  about 
200  miles  enters  the  Cumberland  Biver  at  Carthage,  Tehn.,  about  110 
miles  above  l^ashville. 

The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about  72 
miles  from  mouth  of  river,  but  up-stream  navigation  can  readily  reach 
Frank's  Ferry,  about  20  miles  above  Sligo,  when  the  latter  point  can 
be  reached  fh>m  the  Cumberland  Biver. 

The  State  of  Tennessee  did  some  work  in  this  stream,  in  view  of  its 
improvement,  between  1830  and  1816,  and  in  the  vicinity  of  Frank's 
Ferry,  in  1860. 

Under  the  provisions  of  act  of  June  18, 1878,  an  examination  was 
made  early  in  1879^rom  its  mouth  to  Sligo  Ford,  about  72  miles.  (See 
Beport  of  Chief  of  Engineers,  1879,  page  1275,  et  seq.) 

This  stream  was  found  to  have  a  very  crooked  cbannel,  and  to  be 
obstructed  by  bowlders,  gravel- bars,,  snags,  and  other  surface  obstruc- 
tions. 

By  act  of  July  5, 1884,  provision  was  made  for  the  extension  of  the 
examination  from  Sligo  to  Frank's  Ferry,  about  20  miles.  This  was 
done  in  1886.  (See  Beport  of  Chief  of  Engineers,  1887,  page  1768  et 
$eq.)  The  obstructions  were  found  to  be  similar  in  character  to  those 
in  the  lower  72  miles.  The  project  adopted  for  the  improvement  of  this 
92  miles  of  river  is  to  remove  the  surface  obstructions,  and  to  build 
the  necessary  wing-dams  and  training-walls,  so  as  to  obtain  snfiBcient 
water  for  safe  navigation  for  steam-boats  drawing  not  more  than  3  feet, 
during  the  usual  boating  season,  about  five  months,  from  February  to 
July. 

The  following  appropriations  have  been  made  for  this  work : 

Actof  Jane  14, 1880 t6,000 

Act  of  Match  3, 1831 4,000 

ActofAnguBtS.  1882 4,000 

Act  of  July  6,  1884 : 3,000 

Aotof  Anga8t5, 1886 3,000 

AotofAogustll,  1888 2,500 

Aggregating  the  anm  of  ..^ .- 22,600 

The  amount  expended  to  June  30, 1888,  was  $1,942.95,  which  was  used 
in  removing  the  snags,  overhanging  trees,  etc.,  brought  down  by  the 
annual  floods,  and  in  clearing  the  island-chutes  of  drift,  etc.,  from  Sligo 
to  mouth  of  river;  also  in  reducing  the  gravel  and  sand  bars  at  the 
principal  obstructions,  and  in  repairing  and  extending  the  old  riprap 
dams  and  building  new  ones  where  necessary. 

This  work  has  resulted  in  obtaining  an  improved  channel  to  Sligo 
Ford  when  the  water  is  at  a  3-foot  stage  above  ordinary  low-water 
mark. 
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The  appropriation  by  act  of  Aagust  11, 1888,  was  made  too  late  U> 
take  advantage  of  the  low-water  season  of  that  year. 

The  stage  of  water  and  inclement  weather,  taken  in  connection  with 
the  small  amount  of  fnnds  available,  prevented  an  economic  and  ad  van- 
tageoas  renewal  of  operations  until  near  the  dose  of  the  fiscal  year. 

Late  in  May  a  snagging  party  which  had  been  employed  clearing  the 
channel  of  the  Upper  Gnmberland  Biver  reached  the  month  of  the 
Ganey  Fork  River, 

This  party  being  organized,  it  was  deemed  very  advantageous  to  the 
latter  stream  that  the  cost  of  the  fitting  out^f  a  special  working  force 
be  avoids. 

The  steam  snag-boat  was  therefore  set  to  work  clearing  the  channel 
of  loose  rock,  snags,  and  overhanging  trees,  etc.,  from  month  of  river  to 
Chandler's  Islands,  about  5  miles.  Above  these  islands,  the  channel 
was  cleared  dnring  the  working  season  of  1887. 

Another  small  force  was  employed  quarrying  stone  for  and  building 
riprap  dams  at  Chandler's  Islands  for  the  purpose  of  changing  the  chan- 
nel to  the  left  of  the  lower  island,  thus  avoiding  the  troublesome  bar  and 
sharp  bend  now  encountered  in  crossing  between  the  islands.  Borings 
recently  made  in  the  gravel-bars  show  an  absence  of  rock  at  the  depth 
necessary  to  obtain  this  new  channel. 

A  survey  of  the  obstructions  at  Crousdale's  Ferry  was  made  dnring 
the  month  of  June,  and  the  dams  necessary  to  improve  the  channel  in 
this  vicinity  will  be  begun  in  July. 

The  amount  expended  during  the  fiscal  year,  including  the  outstand- 
ing indebtedness,  was  $1,054.72. 


Location. 


Cluuidler'8  Island  Chate 

Trooadale'B  Ferry 

Chandler's  IsUnd. 

Snag*boat  tnm  BlnfT  Creek  to  foot  of  Snow  Creek  Island . 


Total 


ing  loose 

rook  from 

channel. 


0tt,yd9. 
15 


15 


Qnarry- 

ingriprap 

stme. 


Ou.ydt. 


600 
716 


1,316 


Snag-boat. 


Snags  re> 
moved. 


Jfumftsr. 


28 


28 


Trees  eat 
up. 


Kwmbtr, 


As  stated  in  annual  report  for  1888,  the  Nashville  and  Knoxville 
Bailroad  Company  wasted  the  excavated  material  from  their  <^  cuts  "  by 
throwing  it  into  the  river  near  the  month  of  Bluff  Greek. 

The  company  have  only  partially  removed  these  obstructions,  but 
assurances  have  been  made  that  all  the  rock  thrown  in  by  their  con- 
tractors shall  be  satisfactorily  disposed  of  during  the  next  low  water. 

The  commerce  of  the  Oaney  Fork  consists  principally  of  agricnltural 
produce  and  general  merchandise ;  the  river  forming  the  principal  high- 
way through  which  the  people  of  that  section  reach  a  market  for  sales 
or  purchases.  Some  tobacco  and  a  great  many  logs  in  rafts  reach  a 
market  on  the  Cumberland  River. 

The  character  of  this  stream  is  such  that  a  small  annual  outlay  is 
necessary  to  maintain  the  channel  in  a  safe,  navigable  condition,  by 
clearing  out  the  snags,  drift,  etc.,  brought  down  by  the  freshets. 

The  amount  herein  asked  for,  (10,000,  can  be  profitably  expended  in 
snugging  and  removing  loose  rocks,  etc.,  from  the  channel  from  Frank's 
Ferry  to  mouth  of  river,  and  in  reducing  gravel-bars  and  building  wing- 
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dams,  wbere  necesfiuary^  at  the  principal  obstrnctions  iu  the  lower  river, 
as  provided  by  the  existiag  project. 

The  estimate  for  improviDg  Caney  Fork  Kiver,  froni  its  nioatb  to  Frank's 

Ferry $45,228.00 

Amoant  approptiated 22,500.00 

Amoaot  expended 20,457.67 

Money  statement 

July  1, 1888,  amount  available $578.05 

Amoont  appropriated  by  act  of  Angast  U,  1888 2,500.00 

3,078.05 
Jaly  1,  1889,  amount  expended  during  fiscal  year,  exclnsiye  of 

liabilities  outstanding  Jnly  1,  ie88 $331.53 

July  1,1889,  outstanding  liabilities 704.19 

1,035.72 

July  1,1889,  balance  available 2,042.33 


{Amount  6B8timated )  required  for  completion  of  existing  project 22, 728. 00 

Amount  to  at  can  be  profitably  expended  in  fiscal  year  endiuff  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riy^  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  1>D. 


IMPBOVEMENT  O^  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  ALLE- 
GHENT  EIVEHS ;  OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  AND 
DAM,  OHIO  RIVER ;  LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND 
THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER,  OHIO;  CON- 
STRUCTION OF  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO, 
AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 


REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  E.  MERRILL,  CORPS  OF 
EN^INEERSy  BVT.  COL.,  U.  8.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  30,  1889,  WITH  OTHER  DOCUMENTS  RELAT- 
ING TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ohio  RiTOP. 

S.  Operating  and  oare  of  Dayis  Island 
Dam, Ohio  River. 

3.  Monongahela  River,  West  Virginia  and 

Pennsylvania. 

4.  Operating  and  care  of  look  and  dam 

Ma.  9,  Monongahela  River. 


5.  Allegheny  Riven  Pennsvlvania. 

6.  Dam  at  Hen's  Island.  Allegheny  River. 

7.  Ice-harbor  at  moutn  of  Muskingum 

River,  Ohio. 

8.  Muskingum  River,  Ohio. 

9.  Operating  and  care  of  the  locks  and 

dams  on  the  Muskingum  River, Ohio. 


EXAMINATIONS, 


10.  Harbor  at  Owensborough,  Kentucky. 

11.  Monongahela  River  above  npper  dam, 

West  Virginia. 


12.  Cheat  River,  West  Virginia. 

13.  Muskingum  Kiver,  Ohio,  from  Zanes- 

ville  to  Dresden. 


United  States  Engineer  Office, 

(Hncvimatif  Ohio^  July  1, 1889. 

Siif :  I  have  the  honor  to  snbmit  herewith  the  annaal  reports  on  the 
works  under  my  charge  for  the  fiscal  year  ending  Jane  30, 1889. 

First  Lients.  Lansing  H.  Beach  and  Gassias  E.  Gillette,  Corps  of  En- 
gineers, have  been  on  dnty  tinder  my  direction  throughout  the  fiscal 
year. 

BespectfttUy,  your  obedient  servant, 

Wm.  E.  Merrill, 
Ideut  CoL  ofEngineen. 
The  Chief  of  ENanmBSS,  U.  S.  A. 


DD  z. 


DiPBOVEMENT  OF  OHIO  RIVER. 

The  act  of  Congress  of  August  11, 1888,  contains  the  following  para- 
graph: 

Improving  the  Ohio  River :  Continning  improvement,  |380,000,  of  which  sum  |2S>,0(X>, 
or  as  mnch  thereof  as  may  he  necessary,  shall  he  expended  in  removing  the  rook  oh- 
■tmqtion  at  the  month  of  Licking  River ;  $20,000,  or  so  mnch  thereof  as  may  be  neces- 
sary,* shall  he  expended  for  the  constrnction  of  a  drift-gap  at  Davis  Island  Dam,  with 
the neeeasary  bear-trap  gatea  and  masonry  walls;  and  $7,500 in  constmcting  an  ioe* 

1851 


>•<. 


1852     REPORT   OP  THE   cmEP  OP  ENGINEERS,  U.  S.  ARMY. 

pier,  pnrsoaDt  to  the  preseiit  or  prospeotiToplan  of  the  Chief  of  Engineera,  at  or  neat 
Portsmooth,  Ohio:  Provided,  That  the  Secretary  of  War  is  herehy  aathoriked  and  di* 
rected  to  obtain,  if  he  can  do  bo  without  cost  to  the  United  States,  a  perpetual  leaae 
or  conveyance  of  the  riparian  rights  of  the  property-owners  at  said  locality  in  the  eyent 
said  ice-pier  shall  be  located  where  there  is  no  landing  place :  And  provided  furtkarf 
That  at  said  locality,  if  it  be  an  improved  landing,  he  shall  first  obtain  a  relinqnish* 
ment  of  wharfage  rights  and  dues  in  favor  of  water  craft  seeking  protection  from 
damage  by  ice,  and  no  part  of  this  appropriation  shall  be  used  lor  such  purpose 
until  the  foregoing  conditions  are  complied  with ;  and  |2,500  of  said  Ohio  River  ap- 

Sropriation  may  be  used  for  improving  the  channel  in  the  mouth  of  the  Big  Hocking 
liver  below  the  first  dam  therein ;  ana  f25,000  of  said  Ohio  River  appropriation  may 
be  used  for  harbor  improvement  at  Madison,  Ind.,  according  to  the  plans  heretofore 
submitted  by  Lieutenant  Colonel  Merrill,  Corps  of  Engineers;  also  out  of  said  Ohio 
River  appropriation  the  sum  of  |15,000  may  be  expended  in  completing  the  constmo- 
tion  of  the  embankment  on  the  south  side  of  the  Great  Miami  River  near  its  junction 
with  the  Ohio,  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to  the  general 
course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of  the  bar  in 
the  Ohio  now  obstrocting  navigation  may  be  arrested ;  also  out  of  said  Ohio  River 
appropriation  the  sum  of  |15,000  mav  be  expended  in  the  construction,  or  aiding  in 
the  construction,  of  such  an  embankment  at  Shawneetown,  111.,  as  will  confine  the 
waters  of  the  river  in  great  floods  to  the  general  course  of  its  channel  and  t»rotect 
the  harbor :  and  $30,000  of  said  sum  of  $380,000  may  be  expended  in  protecting  the 
harbor  at  CaircK  III.,  in  the  discretion  of  the  Secretary  of  War,  if  in  the  opinion  of 
the  Secretary  of  War  the  interests  of  commerce  require  it. 

During  the  year  coQtra<sts  were  let  for  the  constraction  of  low  crib 
dams  between  Davis  and  Neville  islands  and  at  the  head  of  Marietta 
Island  and  of  low  guiding  dikes  at  Eight  Mile  Island,  Bonanza  Bar, 
Madison,  Ind.,  and  Casey vlUe,  Ky. 

Drift  Gap  at  Davis  Island  2>am,  5  miles  below  Pittsburgh, — ^The  con- 
struction of  a  drift-gap  in  this  dam  for  the  speedy  passage  of  the  great 
quantities  of  drift  that  come  down  from  above  was  anth6rized  in  the 
Iq^t  river  and  harbor  act.  The  universal  use  of  natural  gas  in  and 
around  Pittsburgh  hits  put  a  stop  to  the  usual  destruction  by  fire  of 
packing-boxes,  straw,  refuge  from  building  operations,  etc.,  and  most 
of  these  materials  are  now  thrown  into  the  river  and  ultimately  find 
their  way  to  the  Davis  Island  Dam,  embarrassing  the  manenvers  by 
getting  into  culverts,  and  among  wickets,  trestles,  and  lock-gates.  Such 
material  can  not  well  be  passed  over  the  dam,  and  the  lowering  of  a 
wicket  in  low  water  is  objectionable  on  account  of  the  difficulty  of  rais- 
ing it  under  the  low- water  head.  The  drift-gap  consists  of  two  parallel 
walls  of  masonry,  between  which  is  a  bear-trap  gate,  closing  a  clear  open- 
ing of  52  feet.  This  gate  is  handled  by  opening  or  closing  valves,  which 
control  culverts  built  in  the  masonry  walls  and  connecting  with  the 
space  under  the  gates.  With  this  device  it  is  practicable  to  fill  the  bay 
above  the  bear-trap  with  drift,  and  flush  it  through  by  closing  one  valve 
and  opening  another.  The  advantage  of  this  apparatus  over  any  other 
is  due  to  the  fact  that  it  can  be  lowered  and  raised  by  one  man  with- 
out special  exertion  and  regardless  of  the  head,  of  water. 

Work  was  begun  on  this  drift-gap  in  the  latter  part  of  August,  bmt 
the  unusual  and  constant  succession  of  rises  which  characterized  the 
latter  half  of  1888  made  it  impossible  to  complete  the  work  befbre  win- 
ter. During  the  Winter  the  ice  came  out  of  the  Allegheny  with  sach 
force  that,  in  spite  of  protections  of  piling  and  riprap,  about  one-fourth 
of  the  cofier-dam  was  carried  away.  Work  was  resumed  in  the  latter 
part  of  April,  1889,  and  was  progressing  favorably,  when  the  ^ood  of 
May  31,  assisted  by  the  breaking  of  the  South  Fork  Reservoir,  again 
broke  down  the  coffer-dam  and  stopped  work.  As  soon  as  theflood  sub- 
sided work  was  resumed,  and  at  the  close  of  the  fiscal  year  the  debris 
had  been  cleared  away,  the  damaged  machinery  had  been  repaired  and 
replaced,  and  some  progress  made  in  rebuilding  the  coffer.     For  ftar* 
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ther  details  refereocQ  is  made  to  the  report  of  Mr.  MartiD,  which  will  be 
foand  uuder  the  heading  of  '^  Operating  and  care  of  the  Davis  Island 
Dam." 

Dam  between  Davis  and  Neville  islands^  6  miles  below  Pittsburgh^ — ^The 
contract  for  this  work  was  let  on  February  9, 1889,  to  Oliver  Reed.  Ma- 
terials were  gathered  and  preparations  were  made  to  commence  con- 
struction, but  owing  to  continued  high  water  nothing  further  had  been 
accomplished  at  the  close  of  the  fiscal  year. 

Dike  at  the  trapj  II  miles  below  Pittsburgh. — ^During  the  winter  of  1887- 
^SSj  42  linear  feet  of  paving  and  ballast  was  washed  out  from  the  lower 
slope  of  the  shore  end  of  this  dike,  and  five  timbers  were  carried  away. 
These  damages  were  thoroughly  repaired  in  August,  1888.  Experience 
has  shown  that  it  is  quite  difficult  to  hold  the  down-stream  slopes  of 
dams  and  of  dikes  which  cross  the  current,  even  though  these  slopes  are 
carefully  paved.  As  an  additional  precaution  I  hAve  adopted  the  rule 
of  grouting  all  paving  that  has  to  be  renewed,  and  this  practice  was  foI« 
lowed  at  this  locality.    Thus  far  this  has  proved  an  effectual  remedy. 

Dam  at  Marietta  Island^  168  miles  below  Pittsburgh. — The  dam  at  this 
place,  built  in  J  871-1873,  had  been  so  worn  down  by  ice  and  drift  as  to 
be  almost  inoperative,  and  it  was  decided  to  renew  the  upper  portion 
with  crib-work  and  stone.  A  contract  for  this  work  was  let  on  Febru- 
ary 9, 1889,  to  Josiah  T.  Hart.  Work  was  begun  in  May,  but  owing  to 
continued  high  water  work  has  thus  far  been  limited  to  placing  about 
1,500  yards  riprap  stone. 

Dike  at  Eight-Mile  Island,  256  miles  below  Pittsburgh. — The  object  of 
this  strnctnre  is  to  confine  tlio  waters  at  the  foot  of  Eight-Mile  Island  so 
as  to  remove  a  bar  which  obstructs  navigation  at  this  point.  A  con- 
tract for  this  work  was  let  on  February  9^  1889,  to  John  J.  Shipman. 
Work.was  begun  in  May,  but  has  been  greatly  hindered  by  high  water. 
At  the  close  of  the  fiscal  year  a  large  amount  of  material  had  been  as- 
sembled for  the  dike,  and  the  crib-work  had  been  built  for  a  distance  of 
150  feet  from  the  shore  end. 

Dike  at  Bonanza  Bar,  352  miles  below  Pittsburgh. — The  object  of  this 
structure  is  to  confine  the  waters  at  this  locality,  so  as  to  remove  a  bar 
which  of  late  years  has  been  the  worst  in  the  stretch  between  the  Great 
Kanawha  and  Cincinnati.  A  contract  for  this  work  was  let  on  Febru- 
ary 9, 1889,  to  John  J.  Shipman.  Work  was  begun  in  May,  but  little 
progress  could  be  made  on  account  of  continued  high  water.  At  the 
close  o^  the  fiscal  year  the  dike  had  been  partly  completed  for  a  length 
of  300  feet. 

Dike  at  Madison^  Ind.,  l}52  miles  below  Pittsburgh. — ^This  dike  is  to  be 
built  on  the  Kentucky  shore,  opposite  the  upper  part  of  the  city  of  Mad- 
ison, and  is  intended  to  contract  the  water-way  and  force  a  current 
along  the  front  of  Madison  so  as  to  give  deep  water  along  the  city  wharf, 
its  construction  was  ordered  in  the  river  and  harbor  act  of  August  11, 
1888.  The  contract  for  this  work  was  let  on  February  9, 1889,  to  Will- 
iam  Kirk.  Work  was  begun  in  May,  and  at  the  close  of  the  fiscal  year 
the  piling  of  the  substructure  had  been  driven  for  a  distance  of  200  feet 
from  the  shore  and  about  400  cords  of  brush  weighted  with  stone  had 
been  placed  in  position.  Further  progress  was  impracticable  on  ac- 
count of  high  water. 

Dike  at  Oaseyvilley  Ky.,  860  miles  below  Pittsburgh. — Of  late  years  the 
bar  in  front  of  this  town  has  been  unusually  shoal,  and  it  has  frequently 
been  shoaler  than  any  other  place  between  Evunsville  and  Cairo.  It 
is  proposed  to  keep  this  channel  on  the  Kentucky  side  by  running  out 
«  guiding  dike  from  the  Highland  Bocks  on  the  Illinois  shore  opposite 
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Ga^ey ville.  A  contract  for  this  dike  was  let  6u  February  9, 1889,  to 
William  Kirk.  At  the  close  of  the  fiscal  year  the  work  had  been  ex- 
tended 1^0  feet  from  the  shore,  bat  not  completed.  Gontinaed  high 
water^reveuteii  further  progress. 

Dike  at  Middle  of  Chrand  ChaiUj  946  mile»  below  PitUburgh. — ^This  is 
the  middle  one  of  the  three  dikes  at  the  Grand  GhaiUi  and  it  is  under 
construction  under  a  contract  with  I.  Y.  Hoag,  jr.,  dated  December  I, 
1884.  The  locality  is  within  the  range  of  backwater  from  the  Missis- 
sippi Kiver,  and,  as  work  can  only  be  prosecuted  when  both  rivers  are 
Ibw,  the  contractor  is  subject  to  unusual  obstacles  and  delays.  This 
contract,  which  waB  to  have  been  completed  by  December  31,  18'^5,  has 
been  several  times  extended,  and  now  expires  December  1,  1889.  Dur- 
inor  the  fiscal  year  the  contractor  was  only  able  to  work  ten  days,  dar- 
ing which  time  the  substructure  was  extended  t)9  feet  to  a  total  length 
of  1,943  feet,  and  the  superstructure  was  extended  42  feet  to  a  total 
length  of  1,848  t(eet.    The  ultimate  length  of  the  dike  will  be  3,008  feet 

IGE-PIERS. 

Ice-Pier  at  Fomeroy^  24  mHea  below  Pittsburgh. — ^A  contract  to  build 
this  pier  was  made  on  the  19th  of  September,  1888,  with  John  F.  King, 
the  contract  expiring  December  31, 1888.  Owing  to  an  unusual  preva- 
lence of  high  water  in  the  autumd  of  1888  the  contract  was  extended  at 
the  contractor's  request  to  September  1, 1889.  At  the  close  of  the  fiscal 
year  the  inner  section  of  the  pier  had  been  completed,  with  the  excep- 
tion of  the  sheeting  on  the  up-stream  slope. 

Ice  pier  at  Middleporty  250  miles  below  Pittsburgh, — A  contract  to  build 
this  pier  was  made  on  the  19th  of  September,  1888,  with  John  F.King, 
the  contract  expiring  December  31, 1888.  Owing  to  an  unusual  preva- 
lence of  high  water  in  the  autumn  of  1888,  the  contract  was  extendetl 
at  the  contractor's  request  to  September  1, 1889.  At  the  close  of  the 
fiscal  year  both  sections  of  the  pier  had  been  raised  to  full  height  and 
completed,  with  the  exception  of  the  sheeting  on  the  up-stream  slope. 

Ice-pier  at  Oallipolis,  267  miles  below  Pittsburgh. — A  contract  to  build 
this  pier  was  made  on  the  15th  of  September,  1888,  with  John  G.  Gra- 
ham, the  contract  expiring  December  31, 1888.  <  Owing  to  an  unusual 
prevalence  of  high  water  in  the  autumn  of  1888,  the  contract  was  ex- 
tended at  the  contractor's  request  to  July  31, 1889.  ^t  the  close  of  the 
fiscal  year  both  sections  of  the  pier  had  been  built  to  full  height  and 
completed,  with  the  exception  of  the  sheeting  on  tbe  up-stream  slope. 

Ice-pier  at  Ironton^  325  miles  below  Pittsburgh. — ^A  contract  to  build 
this  pier  was  made  on  the  21st  of  September,  1888,  with  John  J.  Shipman, 
the  contract  expiring  December  31, 1888.  The  work  was  completed 
within  the  time  named  in  the  contract.  The  success  of  this  contractor 
where  the  others  failed  was  due  to  his  greater  experience  and  better 
methods  of  work. 

The  pier  is  built  at  the  upper  line  of  the  city  water-works,  and  con- 
sists of  two  sections,  36  feet  apart,  the  inner  section  being  about  20 
feet  further  up-stream  than  the  outer  section.  The  tops  are  21^  feet 
long  and  24  feet  wide.  The  sides  and  ends  of  the  pier  are  vertical  ex- 
cept the  up  stream  slope,  which  is  inclined  to  the  horizon  at  an  angle 
of  50  degrees  above  low  water.  This  upstream  slope  is  covered  by  10- 
inch  timber  in  juxtaposition,  all  of  the  other  surfaces  of  the  pier  being 
half  open.  The  top  of  the  outer  section  is  31^  feet  above  low  water, 
that  of  the  inner  section  being  6  feet  higher.  The  interiors  of  both 
sections  are  filled  with  riprap  stone,  and  the  top  surfia^oes  are  paved. 
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For  the  oonvenience  of  water-craft,  two  large  snubbing-posts  extend 
above  the  top  of  the  pier,  aud  eight  inooriug-ripgs,  at  four  different 
levels,  afford  convenient  points  for  fastening  lines. 
The  total  amount  of  material  in  this  ice-pier  is  as  follows: 

Oak  timber feet,B.M..  136,671 

Iron  drift-bolts , pounds..  16,386 

Mooring  rings -and  attaehments.... do....  2,045 

Biprap stone • cubio yards..  3,033.6 

Ice-pier  at  Portsmouth^  OAio.— There  was  considerable  delay  in  getting 
this  work  nnder  way  on  account  of  difference  of  opinion  among  the  cit- 
iasens  of  Portsmouth  as  to  where  it  should  be  located,  but  they  finally 
came  to  an  agreement  on  the  foot  of  Oay  street,  near  the  city  water- 
works, as  the  most  desirable  location,  and  as  there  was  no  engineering 
objection  to  this  site  it  was  adopted.  As  the  law  reqnires  cession  of 
riparian  rights  in  favor  of  water-craft  seeking  shelter  from  ice,  no  con- 
tract for  construction  could  be  made  until  this  cession  had  been  made 
and  approved  by  the  Attomey-Oencral  of  the  United  States.  At  the 
close  of  the  fiscal  year  these  necessary  legal  preliminaries  had  not  been 
oom])leted. 

RocJc  oMrucHan  at  mouth  of  Licking  Biverj  466  miles  below  Pitts- 
burgh.— ^The  sum  of  $25,000  from  the  appropriation  for  improving  Ohio 
Biver  was  allotted  by  the  river  and  harlK)r  act  of  August  11,  188S,  for 
continuing  the  removal  of  this  obstruction.  Proposals  for  this  work 
were  opened  on  June'20, 1889,  and  the  contract  was  awarded  to  John 
F.  King,  of  Belpre,  Ohio,  at  $3.97^  per  cubic  yard. 

Big  Hocking  Eiverj  197  miles  below  Pittsburgh,^The  allotment  for 
work  on  this  river  could  not  be  expended  in  1888  on  account  of  lack  of 
time  and  unfavorable  st^iges  of  water.  It  is  proposed  to  prosecute  tiie 
work  by  hired  labor  during  the  low- water  season  of  1889. 

Oreat  Miami  embankment^  489  miles  below  Pittsburgh, — The  river  and 
harbor  act  of  August  5, 18^,  states  that  the  object  of  this  work  is  to 
confine  the  waters  of  the  Oreat  Miami  in  great  floods  <*  to  the  end  that 
the  formation  of  the  bar  in  the  Ohio  Eiver  now  forming  and  obstruct- 
ing navigation  may  be  arrested." 

The  embankment  which  the  United  States  was  expected  to  raise  was 
so  much  of  the  Lawrencebnrgh  branch  of  the  Cincinnati,  Indianapolis, 
St.  Louis  and  Chicago  Railway  as  extends  from  Hardentown  to  the 
upper  end  of  the  Lawrencebnrgh  Fair  Orounds.  This  contract  has  been* 
completed,  and  the  embankment  in  question  has  been  raised  to  a  height 
of  3  feet  below  the  top  of  the  great  flood  of  1884. 

The  additional  allotment  of  $15,000  made  in  the  last  river  and  harbor 
act  is  to  be  expended  in  continuing  this  embankment  along,  the  lower 
line  of  the  Fair  Orounds  to  the  Ohio  and  Mississippi  Railway,  where 
it  crosses  and  continues  on  the  southern  side  of  this  road  and  of  the 
Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Bailway  to  £lm  street. 
As  it  is  not  practicable  to  carry  the  line  across  the  track  of  the  Ohio 
and  Mississippi  Railway,  it  is  proposed  to  leave  a  gap  at  the  crossing, 
provided  with  a  masonry  abutment  on  each  side,  arranged  so  that  stop- 
planks  can  be  used  to  close  the  gap  during  floods. 

JBmbaiikment  at  Bhawneetown^  848  miles  below  Pittsburgh.^TYm  town 
is  already  protected  by  a  levee,  but  it  requires  additional  earth  at  some 
places,  and  the  surfaces  exposed  to  abrasion  by  waves  must  be  paved. 
A  contract  for  the  necessary  earth-work  has  been  made  with  the  Ohio 
and  Mississippi  Railway  Company,  at  20  cents  per  cubic  yard,  and  the 
work  of  filling  is  in  progress.    At  the  close  of  the  fiscal  year  about 
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8,600  cabic  yards  of  earth  had  been  placed  on  the  levee.    It  is  pro- 
posed to  make  a  separate  contract  for  the  necessary  pavings 

tUnik  rerf  at  BrooUynj  III.,  923  miles  below  Pittsburgh. — ^Uliis  reef  is 
what  is  left  of  the  shoreward  extension  of  the  Brooklyn  Bock,  which 
was  removed  by  the  Ohio  Biver  dredges  in  1884.  Proposals  for  the 
removal  of  this  reef  were  opened  on  the  20th  of  June,  and  the  contract 
was  awarded  to  Mr.  H.  S.  Brown,  at  $1.10  per  ton. 

WORK  OF  DREDGES  IN  1888. 

Dnring  the  first  five  months  of  1888,  and  nntil  June  12,  the  Ohio 
Biver  dredges  were  at  work  on  the  Muskingum  Biver,  and  their  opera- 
tions on  this  river  were  reported  in  my  last  annual  report.  While  en- 
gaged on  the  Muskingum  one  of  the  dredges  was  called  off  for  tem- 
porary work  on  the  Ohio  under  the  following  circumstances : 

On  the  15th  of  March,  1888,  four  urgent  telegrams  were  i^eoeived  at 
this  office  from  the  leading  coal  operators  of  Pittsburgh,  stating  that  a 
large  number  of  coal-barges  had  been  wrecked  in  the  Ohio  Biver,  at 
Brown's  Island,  62  miles  below  Pittsburgh,  and  that  navigation  would 
be  stopped  until  they  were  removed.  I  immediately  telegraphed  Mr. 
William  Martin,  engineer  in  charge  of  the  Davis  Island  Dam,  to  go  to 
Brown's  Island  and  report  the  condition  of  affairs.  He  found  21  coal 
boats  and  barges  stranded  and  scattered  from  the  head  to  the  foot  of 
the  island,  leaving  a  clear  channel  of  but  125  feet  wide,  which  was 
totally  inadequate  for  the  passage  of  coal-fleets.  The  accident  was  due 
to  the  stranding  in  this  narrow  piece  of  river  of  a  coal-tow,  which  was 
too  deeply  loaded,  and  to  the  inability  of  succeeding  tows  to  pass  it  in 
safety.  As  the  snag-boat  was  out  of  commission,  I  directed  Mr.  E.  J. 
Carpenter  to  take  one  of  the  Ohio  Biver  dredges  out  of  the  Muskingum 
and  proceed  to  Brown's  Island.  He  selected  the  Ohio,  and  arrived  with 
her  at  the  scene  of  the  wrecks  on  the  19th  of  March. 

In  clearing  the  channel  it  was  necessary  to  destroy  6  coal-boats  and 
2  barges,  using  for  this  purpose  the  dipper,  the  wrecking-hook,  or 
dynamite.  Owing  to  the  swift  current  the  work  was  hazardous,  but  it 
was  successfully  accomplished  at  the  cost  of  breaking  the  after-spud 
of  the  dredge,  the  socket  of  the  wrecking-hook,  and  the  anchor  of  the 
dredge  tow-boat. 

There  were  some  other  wrecks  that  could  have  been  advantageously 
removed,  although  not  seriously  in  the  way  of  navigation,  but  the  rapid 
rise  of  the  river  made  it  impossible  to  work  on  them ;  accordingly,  on 
the  23d  of  March  the  Ohio  started  on  her  return  to  the  Muskingum 
Biver,  arriving  at  Marietta  on  the  24th. 

The  dredges  quit  work  on  the  Muskingum  on  the  13th  of  Jane,  and 
were  laid  up  at  Marietta  until  the  2l8t  of  July,  when  they  started  for 
Cincinnati  to  receive  the  customary  annual  repairs.  These  were  com- 
pleted in  the  latter  part  of  September,  and  the  Oswego  started  up  the 
river  on  the  24th  of  that  month,  and  the  Ohio  on  the  26th. 

Blennerhassetfs  Island,  188  miles  below  Pittsburgh. — ^The  work  pro- 
posed at  this  place  was  to  remove  the  old  half-moon  dike  on  the  Ohio 
shore,  just  below  the  foot  of  the  island,  together  with  the  shore  bar  of 
cemented  gravel  on  which  it  is  built,  and  a  projecting  gravel-bar  just 
above  the  dike.  In  order  to  carry  off  the  spoil  it  was  also  necessary  to 
make  some  cuts  through  a  soft  gravel-bar  in  mid-channel  below  the 
dike. 

Work  began  on  the  29th  of  September,  and  ended  on  the  16th  of  Oc- 
tober, having  been  stopped  by  high  water.    During  this  tioie  about 
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one- third  of  the  half-moon  dike  was  removed,  and  one  cat  was  made 
through  the  channel- bar,  the  whole  quantity  of  material  handled  being 
15,189  cubic  yards.  Owing  to  the  pressing  necessity  of  work  at  Wheel- 
ing Creek  Bar  the  dredges  were  sent  to  that  place  on  October  24, 
without  completing  the  work  at  Blennerhassett's  Island. 

Wheeling  Creek  Bar^  90  mile8  below  Pittsburgh. — The  work  contemplated 
at  this  place  was  the  removal  of  the  enormous  bar  thrown  out  by  Wheel- 
ing Creek  during  the  extraordinary  floods  of  July  and  August,  1888. 
The  dredges  arrived  at  Wheeling  on  the  25th  and  27th  of  October,  but 
the  high  stage  of  the  river  prevented  them  from  beginning  work  until 
the  1st  of  November.  The  bar  was  found  to  consist  of  ashes,  earth, 
bricks,  stones,  parts  of  bridges,  and  similar  miscellaneous  material,  and 
to  extend  almost  entirely  across  the  river,  the  current  at  its  outer  end 
being  so  swift  that  a  dredge  could  not  be  held  in  it  by  her  spuds.  The 
work  was  unusually  difficult  in  character,  and  at  some  places  one  dredge 
had  to  remain  idle  and  act  as  an  anchorage  for  the  one  working  in  the 
swift  water  at  the  point  of  the  bar.  Constant  rises  in  the  river  re- 
tarded the  work,  as  did  frequent  breakages  of  machinery.  Notwith- 
standing the  difficulties  and  expense,  it  seemed  essential  to  gettbisbar 
out  of  the  way,  and  the  dredges  were  retained  there  until  this  object  was 
accomplished.  Work  finally  ceased  on  the  15th  of  December,  five  days 
baving  been  lost  in  October  by  high  water  and  twenty  days  in  Novem- 
ber. Six  cuts  were  made  through  the  bar,  and  the  channel  was  widened 
175  feet,  giving  ample  room  for  navigation  and  leaving  space  for  a  con- 
siderable amount  of  deposit  from  Wheeling  Creek  before  dredging  need 
be  renewed.  The  total  amount  excavated  was  28,852  cubic  yards  of 
miscellaneous  material,  15j^  tons  of  rock,  and  11  tons  of  bridge  wreck. 

Mouth  ofMuskmgum  Riverjlll  miles  below  Pittsburgh. — ^The  dredges 
arrived  here  on  the  16th  of  December,  and  on  the  17th  the  Oswego  ex- 
cavated 1,051  cubic  yards  of  earth  and  removed  5  logs  with  an  aggre- 
gate weight  of  3  tons.  This  work  was  done  to  obtain  a  safe  harbor  for 
winter.    Both  dredges  then  went  into  winter-quarters. 

The  following  tabular  statement  gives  the  work  done  during  the  cal- 
^idar  year  on  the  Ohio  Biver  and  the  expenditures  for  all  purposes : 


Dredges  in  oommt«mon,  1888. 


l^me  at  work : 

nredffing  Ipavel,  etc 

nredjcingoemeoted  |(raTel,  eto 

Bemoving  logs,  rocks,  eto 

Bemoviog  wrecks 


Time  lost: 

TraToliflg 

Acoidents 

High  water 

Sundays 

At  work  on  Maskingnm  Biver. 


Total  number  of  days 

Total  in  commission  in  Ohio  Biver 

Wwrh, 


Days. 
24 


It 


35| 


27 

12 

162 


21H 


247 
86 


Gravel  excavated  per  day  of  work,  on* 

bicyards  1,678.6 

Gravel  excavated  daring  the  season,  on- 

bio  yards 37,886.0 

Loose  rock,  etc,  ixoavated  per  day  of 

work,  cubic  yards 1,082.6 

Iioose  rock,  etc,  excavated  during  Uie 

aooson,  cubic  yanls ,.,,     7,895.0 

ENG  89 117 


Total  excikvation  during  the  season,  cu- 

bioyards 

Large  rocks  removed  (number  6),  tops  . 

Loss  removed  (nnmber  5),  tons 

Bridge  pieces  removed  (number  2),  tons. 
Coal-boat  wrecks  removed 

Coet 


Equipment : 

For  day  in  commission 

For  day  at  work 

For  the  season 

Towing  and  fuel: 

Fer  day  in  commission 
Fer  day  at  work  — . . . 
For  the  season 

Bepairs: 

Fer  day  in  commission 

Fer  day  at  work 

For  the  season 

Salaries : 

Fer  da^  in  commission 

Fer  day  at  work 

For  the  season 

Total: 

Per  day  in  commission 

Per  day  of  work 

For  the  season ,,, 


45^781.0 

15.6 

3.0 

1.2 

&0 


17.60 

26.67 

907.64 

38L04 

120.77 

4,607.73 

3.18 

10.63 

373.37 

23.81 

79.17 

2,810.40 

73.72 
79.17 

;8ia49 
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Vredgei  imt  of  commistion,  1888. 


Time : 

In  ordinary 

Annual  repairs. 


Total 


Days. 
56 

eo 


118 


Coei: 


Salaries  in  ordinary — ^ 9730.00 

Towing 880.00 

Total  in  ordinary 1,070.00 


Salarias  during  annual  ropalxB '$1,48S.73 

Annual  repairs « 612.74 

Total  oost  repairs a»138.46 


Total  out  of  oommission « 3,10&iS 

Total  per  day  out  of  commisirinn 28wM 

Total  per  day  in  ordinary 18.44 


Co9t  of  work,  inoludkig  all  ojcpenditwrea,  in  1888. 


DredginK  gravel,  etc $7,963.60 

Dredging  loose  rook,  cemented  gravel, 

etc. 8.484.66 

Bemoving logSi  rocks,  etc; 486.91 


Wrecking 6881.J 


Total  ezpendiiare 11,807.68 


CoBtper  tmii. 

Per  cubic  yaidof  gravel,  etc.,  excavated     |0. 21^  I  Per  day  in  commission $188. 81 

Per  cubic  yard  of  cemented  gravel  and  |  Per  dny  of  work 838.61 

looaerock 0<81A 


Statement  of  oporationa  of  dredgoe. 


Date. 


1888. 
Har. 
Sept. 
Oct.. 
Sept. 
Oct.. 
Nov  . 
Dec.. 
Dec.. 
Deo.. 


I 
II 


62 
188 

188i 

90 

00 
171 


Brown's  Island 

Foot  Blennerhassett's 

Island,  at  dike. 
FootBlennei  iiassett's 

Island,  below  dike. 

Wheeling  Creek  Bar. 

Wheeling  Greek  Bar. 
Month    Muskingum 
Biver. 


Total 


Material 
removed. 


Wrecks* 

Cemented  gravel 


Oravel. 


Gravel,  etc 

Bocks,  etc . 
Mud 


I 

I 


I 


U 


861 


Gravel, 
etc. 


Ou.yd». 


6  7,984.0 
17128,851.5 


1,050.5 


37,886.0 


Ce. 
mented 
gravel, 

loose 
rooks, 

etc 


Ou.ydt. 


7,8»&0 


7.805.0 


Per 
work. 


0a.yd9 


1,052.6 
1,330.7 

l,64a7 


2,10L0 


Per 
cubic 
yard. 


OtnU. 


13.6 


ILl 


logs. 


Na 


weigiit 


13 


2bM. 


16.8 
SLO 


19i) 


PUoe. 


Brown's  Island 

Foot  Blennerhassett's  Island,  at  dike  — 
Foot  Blennerhassett's  Island,  below  dike. 

Wheeling  Creek  Bar 

Whoeline  Creek  Bar 

Mouth  Mnskingnm  River 


Total 


Expenditures. 


Dredging 
gravel,  etc. 


61,095.67 
5,820.69 


166.80 


7,982.66 


IJredgIng 
cemented 

gravel, 

loose  rocks, 

etc 


82,49«.60 


2,484.60 


Bocks, 

logs,  and 

wrecks. 


1881.53 


48a  91 


Total  for 
1888. 


I88L82 

2,494.00 

1,006l67 

5^820.68 

488.91 

166L36 


1,830.48 


11,807.60 


•  ^ight  wrecks  were  removed. 
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WORK  OF  SNAG-BOAT  IN  1888. 

After  nndergoiDg  her  annual  repairs,  which  were  delayed  by  the  late 
passage  of  the  riverand  harbor  act,  the  snag-boat^.  J..  Woodruff  HtBrted 
on  her  annual  cmise  on  the  13th  of  September.  She  ascended  the  river 
as  far  as  the  Davis  Island  Dam,  6  miles  below  Pittsburgh,  and  thence 
worked  down-stream  to  Gincinnati,  where  she  arrived  on  the  13th  of 
October.  The  river  was  unusually  high  during  the  working  season,  and 
while  working  around  Cincinnati  it  became  evident  that  the  amount  of 
work  that  could  be  done  in  the  Ohio  Biver  during  the  remainder  of  the 
season  would  not  justify  the  cost  of  keeping  the  l^at  in  commission.  A 
constant  succession  of  rises  made  it  impossible  to  find  the  snags  whose 
removal  was  desired,  and  negotiations  were  at  once  opened  with  various 
engineer  officers  to  see  if  the  boat  could  not  be  utilized  on  other  rivers. 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  expressed  a  desire  to  use  the 
Woodru  fan  the  Mississippi,  and,  with  the  sanction  of  the  Chief  of  En- 
gineers, the  snag-boat  was  temporarily  placed  under  his  command,  at 
Gaifo,  on  the  3lBt  of  October.  The  trip  from  Cincinnati  to  Cairo  was 
made  in  daylight,  and  such  snags  as  could  be  reached  were  removed  en 
route. 

The  Woodruff  remained  under  charge  of  Major  Miller  during  the 
months  of  November,  December,  and  January,  having  been  returned  by 
him  at  Cairo  on  t;he  3l8t  of  Januaury,  1889.  She  came  up  the  river  at 
once,  and  went  out  of  commission  in<3incinnati  on  the  9th  of  February. 

During  the  short  period  of  service  in  the  Ohio  Biver  she  removed  329 
snags,  1  rock,  and  24  wrecks,  and  traveled  2,112  miles.  While  in  service 
in  the  Mississippi  she  removed  376  snags  and  10  wrecks,  cut  2,199  trees, 
and  traveled  1,886  miles. 

The  two  largest  snags  pulled  on  the  Ohio  during  the  season  weighed 
56.3  tons  and  63.8  tons,  being  much  below  the  average  of  the  heaviest 
snags,  due  to  the  fact  that  high  water  prevented  work  in  the  river  below 
Louisville  where  the  heaviest  snags  are  usually  found. 

The  heaviest  work  done  on  the  Mississippi  was  the  removing  of  the 
famous  ^'  Grand  Tower  "  snag  at  Goose  Island,  which  had  long  been  a  terror 
to  navigation,  and  had  caused  two  wrecks — that  of  the  steam-boat  from 
which  it  took  its  name,  and  of  a  barge  loaded  with  railroad  iron  which 
lay  on  top  of  the  snag  when  the  WooJrif;^ tackled  it.  To  get  the  channel 
clear  at  this  place  required  the  foil  power  of  the  boat  and  a  week  of  con- 
tinuous hard  work.  * 


A 


STAGES  OF  THE  OHIO  EFVEB  DUBINa  1888-'89. 


The  summer  and  autumn  of  1888  were  remarkable  for  the  long  con- 
tinuance of  navigable  water,  being  the  exact  opposite  of  the  summer  and 
autumn  of  1887.  The  following  tables  show  the  navigable  water  at  Pitts- 
burgh, at  Cincinnati,  and  at  Evansville,  the  three  stations  which  have 
been  selected  as  giving  the  most  reliable  averages  for  the  whole  river. 

Gauge  at  Davis  Island  Dam, — Owing  to  the  fact  that  in  low  water  the 
Davis  Island  Dam  is  up,  and  the  Pittsburgh  gauge  shows  a  permanent 
reading  of  6  feet,  the  actual  depth  for  navigation  in  the  open  river  be- 
low this  dam  must  be  obtained  from  the  reining  of  the  lower  gauge  on 
the  lock  at  the  dam.  On  this  gauge  a  reading  of  3  feet  2  inches  corre- 
sponds to  a  navigable  depth  of  3  feet,  and  a  reading  of  6  feet  corresponds 
to  a  navigable  depth  of  6  feet 
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N 

f 

Depth  Ib  channeL 

Oaoge-readlnga. 

1888.'89. 

Under 
three  feci 

Three  feet 
and  over. 

Six  feet 
and  orer. 

Higheat 

LQwert. 

July 

AainiAt 

Day*. 

13 
1 
1 
0 
0 
0 
6 
0 
0 
0 
0 

Davt. 
28 
18 
29 
30 
30 
31 
31 
28 
31 
30 
31 
30 

iToyj. 

8 

6 

6 

23 

26 

18 

30 

13 

29 

25 

21 

80 

FtA. 
19.75 
21.75 
9.75 
16.88 
11.58 
12.00 
13.00 
16.25 
18.16 
14.66 
11.16 
20.87 

JTMt 

2.  SO 
2.33 

SeptenQoer .- 

3.00 

October 

3.00 

November 

5.58 

December 

&CI8 

Jftnoary .*.. 

&66 

February 

4.S6 

March 

&0« 

April 

5.33 

May 

&42 

Jane 

6.58 

ToUl 

18 

347 

235 

21.76 

X33 

Cincinnati  gauge, — Gaage-readings  of  4  feet  correspond  to  about  3 
feet  in  the  channel,  and  gange-readings  of  7  feet  correspond  to  about  6 
feet  in  the  channel. 


Depth  in  ohanneL 

Gaag»-readhigi. 

1888-*89. 

Under 
three  feet 

Three  feet 
and  over. 

Six  feet 
and  orer. 

Higheat. 

Loweal 

July 

Dayt. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Dayt, 
31 
31 
30 
81 
30 
31 
31 
28 
81 
80 
31 
80 

Dayt. 

31 
14 
30 
31 
30 
31 

^31 
28 
81 

.80 
81 
88 

FteL 
3L6 
32.0 
22.2 
38.0 
84.0 
23.2 
84.3 
38.8 

2ao 

26.10 

84.7 

83.6 

FttL 

7.6 

Au*:a8t *. 

September 

&5 
8.4 

October , 

6.11 

MoTember ^... .................. 

17.6 

December.........  •.....« ................... 

12.6 

Jann^^ry t. 

20.2 

February 

18.4 

March 

16i6 

Auril 

14.6 

May ......:......... .:;.;.::..::;::;..f.:;;: 

10.8 

June  ........................................ 

15.4 

Total 

0 

365 

848 

8&8 

5.5 

Uvansville  ^aic^6.---Gauge-readiDg8  of  2  feet  correspond  to  about  3 
feet  in  the  channel,  and  gauge-readings  of  6  feet  correspond  to  about  6 
feet  in  the  channel. 


1888-'89. 


July 

Auffust  ... 

September 

October... 

November 

December. 

January . . . 

Fobmary  . 

March 

April 

May 

June 

Total 


Depth  in  channeL 


Under 
three  feet. 


Dayt. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Three  feet 
and  oTt:r. 


Dayt. 


31 
81 
80 
31 
30 
31 
31 
28 
81 
30 
31 
30 


365 


Six  feet 
taid  oyer. 


Dayt. 


22 
14 
30 
21 
30 
31 
31 
28 
31 
80 
81 


Qange-nwMliujEa. 


Higheat. 


lioweat. 


FteL 
21.8 
25.0 
20.6 
21.1 
81.9 
16.4 
25l4 
29.2 
20.3 
18.6 
16.2 
27.1 


81.8 


4.8 

8.3 

as 

4.3 
17.6 

»6 
12.0 
11.8 
12.5 
10.2 

7.6 

lao 


8.8 
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OPERATION  OF  DRAWS  IN  HIGH  BRIDGES. 

Owing  to  the  fact  that  the  river  daring  the  year  1888  did  uot  at  any 
time  reach  a  flood  stage,  the  draws  in  the  Cincinnati  Soathern  and  the 
Kentucky  and  Indiana  high  bridges  were  not  operated  daring  the  year. 

Stoppage  by  ice. — ^Assaming,  as  heretofore,  that  the  condition  of  afGurs 
at  Cincinnati  is  a  fair  average  for  the  whole  river,  I  have  to  report  that 
during  the  past  fiscal  year  there  was  no  stoppage  of  navigation  by  ice. 

• 

ESTIMATE. 

In  my  last  annaal  report  I  included  an  estimate  for  the  purchase  of 
sites  for  two  more  movable  dams.  As  the  subject  of  the  adnsability 
of  extending  the  system  of  movable  dams  on  the  river  was  referred  by 
Congress  to  a  Board  of  Engineer  Officers,  which  reported  in  favor  of  ex- 
tending the  system  begun  at  Davis  Island  at  least  as  far  as  the  month 
of  the  Beaver  River,  the  estimate  for  the  purchase  of  sites  for  these 
dams  is  renewed. 

As  navigation  must  necessarily  be  somewhat  embarrassed  during  the 
construction  of  these  works,  and  as  several  dams  can  be  built  at  the 
the  same  time  without  adding  to  the  embarrassment  that  will  be  caused 
by  one,  it  would  be  better  for  navigation  if  work  could  be  done  simul- 
taneously on  all  four  of  the  movable  dams  recommended  by  the  Board, 
but  I  have  limited  my  estimate  to  two,  in  the  belief  that  Congress 
would  not  be  willing  to  undertake  more  at  this  present.  The  amount 
that  is  given  is  probably  more  than  will  be  required  for  the  mere  pur- 
chase of  sites,  but  the  cost  of  the  necessary  land  is  a  very  uncertain 
quantity,  and  whatever  surplus  may  remain  will  go  into  the  work  of 
eonstmctioa. 

The  work  of  building  submersible  dikes  and  low  dams  across  island 
ehutes  must  necessarily  continue,  and  estimates  for  this  class  of  work 
are  submitted. 

Low  dams  and  dikes $500,000 

CommenciDg  moTable  dams  2  and  3 100, 000 

Bock  bar  aoroM  month  of  Lioking  River 50,000 

Snagging 25,000 

Dredging 19,000 

BemoTing  rook-reeft  between  Paduoah  and  Cairo 50,000 

Office,  inspection,  engineering,  and  contingencies 35, 000 

Total 779,000 

Money  statement. 

Jolyl,  1888,  amount  available $16,202.95 

▲monntappiopriatedbyactof  Angnst  11, 1888 380,000.00 

396,202.95 
Jnly  1, 1889,  amount  expended  dnring  fiscal  year,  ezolnsive  of 
liabilities  outstanding  and  of  amount  covered  by  contracts 

Jnly  1,  1888 $58,577.46 

Joly  1,  1889,  outstanding  liabiUties 13,779.41 

July  1,  1889,  amount  covered  bv  existing  contracts 137, 363. 83 

209.720.69 

July  1, 1889,  balance  available 186,482.26 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  779,000.00 
i  Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
{     harbor  acts  of  18iS6  and  1867. 
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Ah$tra4ii  of  contraetaf&r  improving  Ohio  Meet  in  foroe  dtiriii/  ike  Jiaeal  year  endmg  June 

30, 1889. 


TT 


Contnwtovt. 


Oliver  Baed.... 
Jodah  T.  Hut. 


John  J.  ^ipmui. 

Do 

WUlfMQKirk.... 

Do 

LY.  Hoftgjr... 


JohnF.  King.... 
John  C.  Graham. 


ImproremeDt. 


Dike  between  DaTia  and  Ke> 

▼ille  iaUuida. 
Dnm  ei  head  of  liailettalal- 

and. 
Dike  at  Sight  ICUe  Island..., 

DikeatBonaoaaBar 

Dike  at  ICadiaon,  Ind 

Dike  at  CaseyriUe*  Ky 

Dike  at  Grand  Chain 


John  J.  Shipman 

CinclDnati,  Indianap- 
olis, St  Lonis  and 
Chicago  Bailway 
Compaoy. 

Ohio  and  Missiaaippi 
Bailway  Company. 

Stephen  D.  Davis. . . . 

jBUa  Laynum  Tow- 
boat  Company. 


loe-piera  at  Pomeroy  and  Ifld- 

dleport«  Ohia 
loe-piera  at  GaUlpoUa,  Ohio  .. 


Ice-pier  at  Jronton,  Ohio 

Bmbaakmentonaoath  aide  of 
Great  Miami  Birer. 


Bmbankment 
town,  IIL 

Tow-boat  for 
dredgea. 

do 


at    Shawnee- 
aerrice  with 


F^    91, 1889 

....do ....... 


....do....... 

....do 

....d* 

....do 

Deo.    1,1884 

Sept  191, 1888 

Sept  15, 1888 

Sept  21, 1888 
Deo.  21,1887 


April  1.1880 
Sept  lil,  1888 
Jane  U,  1880 


To 


Dec.  81,1880 
.-..do 


..-.do 

..-.do 

..-.do 

....do 

Deo.  81.1885 

Deo.  31,1888 

....do ....... 


...do  . 
...do  * 


8ept»M880 
Deo.  31,1888 
Deo.  31, 1880 


Extended    to  De- 
cember 1, 1880. 

Kztended  to  Sep- 
tember 1, 1880. 

Bxtended  to  Jaly 
31,  1880. 

Coaoipleted. 

Extended  to  Jane 
1,1880, 
pleted. 


Oompletad. 


Jbitraci  of  propoeale  for  tow-boat  for  eerviee  with  Ohio  Biner  dredgea,  opened  Septemher 

10, 1888. 


No. 

Kwne  and  addreaa  of  bidder. 

Tow-boat          ^ 

Price 
per  day. 

1 

S.  D.  Davia.  Marietta.  Ohio 

J.  H.  McDonald 

045 

Contract  awarded  to  S.  D.  Davis,  and  exeoated  under  date  of  September  10,  1888. 
Ahetract  of  propoeale  for  tow-boat  for  eerviee  with  Ohio  Biver  dredgee,  opened  Maf  27, 1869. 


K& 


1 
2 

3 
4 
6 
6 
7 
8 
0 


Name  and  addreaa  of  bidder. 


John  Shonp  St,  Co.,  Pittsbnrgh,  Pa 

Ella  Layman  Tow-boat  Company,  Charieaton,  W.  Ya 

Lewis  Pope  A.  Sons,  New  Matamoras,  Ohio 

W.  C.  Jutte,  Pitubursh,  Pa 

LewiaPope  A  Sons,  New  Matamoras,  Ohio 

Fulton  Tow-boat  Company,  LouiaviUe,  Ky 

B.F.Wilson,  Pittsbargh,  Pa 

S.  D.  Davis,  Marietta,  Ohio 

Kanawha  and  Ohio  Transfer  Company,  Charleston,  W.  Ya. 


Tow-boat 


Oeo.W.  Stone 

JohnB 

H.  M.Townaend.... 

Twilight 

Champion  No.  10. . .. 
Little  Andy  Fulton. 
JohnO.  Phinipa... 
J.  H.  MeConnell.... 
Th08.W.Meana.... 


Price 
per  day. 


$83.00 
33.80 
31 00 
3&00 
40.00 
42.50 
43.00 
43.00 
SOlOO 


Contract  awarded  to  Ella  Layman  Tow-boat  Company,  and  exeented  under  date  of 
Jane  11,  1889. 


Abetract  of  propoeale  for  eonetrueting  dam  between  Davie  amd  NeviUe  i 

itary  30, 1889. 


opened  Jan^ 


No. 


1 
2 

8 


Name  and  address  of  bidder. 


Oliver  Keed,  Water  Cure,  Pa., 
t.  Y.  Hoag,  Jr.,  Pittaborgh, 

Pa 

A.  W.  McDonald,  Coraopolis, 

Pa 


Oak 

timber, 
perM. 


028.00 
25.00 
27.60 


Hemlock 
timber, 
I>er  M. 


018.00 
10.00 
2L60 


Drlft- 

bolta,per 

pound. 


Omt», 
6 

8 
4| 


Spikea, 

per 
pound. 


Blprap 

atone, 

per  oubio 

yard. 


Ckntt. 
6 

8 

5 


0L25 
LSO 

LOS 


Pacing, 

per 
aquare. 


03.00 
1.00 

3.7;; 


TMaL 


08,70135 
7»1IL45 
8,00s.  00 


Contract  awarded  to  Oliver  Reed  and  executed  under  date  of  Febroary  9, 1889. 
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^httraei  of  projfOidU  for  oomtructiMg  dam  oi  koad  of  Marietta  Island,  opened  January  30, 

1889. 


17a 


4 
5 

6 

3 

8 


Name  and  address  of  bidder. 


Josiah  T.  Hart,  Hannar,  Ohio. 
Joshua  R  Kins.  Beinre,  Ohio. . 
W.  A.  Snodgrass,  Ma^etta, 

Ohio 

I.  y.  Hoag,  jr..  Pittsbargh, 

Pa 

A.  W.  McDonald,  Coraopolis, 

Pa 


Oak 

timber, 
perM. 


$28.60 
2S.00 

25.00 

2S.0O 

20.00 


Hemloek 
timber, 
perK. 


I2&00 
28.00 

2S.0O 

10.00 

21.00 


Drift- 
bolts,  per 
poono. 


OenU 

4 

4 

21 
8 


Spikes, 

per 
pound. 


OmUa. 

4 
4 

21 

8 
6 


Biprap 

stone, 

per  cnbio 

yard. 


00.88 
1.00 

LOO 

1.50 

1.42 


Pariog, 

per 
square. 


01.50 
1.50 

2.70 

1  00 

8.75 


Total. 


18,688.40 
8,154.70 

8,401.05 

10,080.00 

11,510.00 


Contract  awarded  to  Josiah  T.  Hart,  and  executed  under  date  of  February  9,  1889. 
Almtraet  of  propotdlt  for  oonttruotimg  dike  at  Eight  Milelaland^  opened  January  30, 1889. 


Ko. 


7 

8 

0 

10 

11 

5 
13 


4 
18 


Name  and  address  of  bidder. 


John  J.  Shipmaa,  Washing- 
ton, D.O , 

C.  A.  Clenderine,  Gallipolis, 
Ohio 

Frederiok  Hartweg,  Dayton, 
Ky 


John  F.  King,  Belpre,  Ohio. . . 
Graham  A,  Gardner,  Gsllipo- 
Ua.Ohlo 


Joshoa  R.  JCIng,  Belpre^  Ohio. . 
James  B.  Ware,  Cincinnati, 

Ohio 

L  T.  Hoag,  Jr.,  PittAbnrgh, 

Pa. 

Josiah  T.  Hart.  Harmar,  Ohio. 
Slender  Chaplen  ft  Co.,  New 

MartinsTiUe,  W.  Ya 


Oak 
timber, 
perM. 


817.00 

21.00 

2L00 
22175 

2L60 
29.50 

23.00 

2&00 
25.00 

40.00 


Hemlock 
timber, 
per  !£. 


117.00 

21.00 

21.00 
18.50 

21.50 

aaoo 

88.60 

18.00 
25.00 

40.00 


Drift- 

bolts,per 

pound. 


CknU, 

4 
5 
8 

8 

4 


8 
5 


Spikes, 

per 
pound. 


Otntt, 

0 

6 

5 
5 

8 

4 


8 
5 

31 


Biprap 

stone. 

per  cobio 

yard. 


$0.78 

.75 

.78 
.70 

.83i 

M 

.84 

1.25 
1.20 

4.50 


Paving, 

per 
square. 


$1.20 

1.00 

1.50 
LOO 

LOO 
L60 

2.50 

LOO 

LOO 

3.00 


TotaL 


$14,078.00 

10,028.00 

10,100.00 
10.304.25 

10,008.00 
17,432.50 

17,867.50 

21,300.00 
22,857.00 

63,267.60 


Contract  awarded  to  John  J.  Shipmau,  and  executed  under  date  of  February  9, 1889. 
AbBfraet  of  propoeaU  for  eonetruettng  dike  at  Bonanza  Bar,  opened  January  30, 1889. 


Kow 


7 

14 

8 
12 

15 

11 

If 

17 
6 
2 

18 


Kame  and  address  of  bidder. 


1 


John  J.  Shipman,  Washington, 
D.  C 

PhllUp  H.  Xelley,  Portsmouth, 
Ohio 

Fred  Hartweg,  Dayton,  Ky  — 

James  B.  ware^  Cinoinna  t  i , 
Ohio 

W.  H.  Wheeler  4r  Co.,  Scioto- 
TfUe,Ohlo 

Graham  A  Gardner,  Gallipolis, 
Ohio 

Biebardson  A,  Monroe,  Ports- 
mouth, Ohio 

R  K.  Morton,  Newport,  Ky 

Joshua  B. King,  Belpre.  Ohio. . 

L  Y.  Hoag,  Jr.,Pittaburgh.  Pa. . 

William  Straehan,  Cindnnali, 
Ohio 


Oak 
timber, 
perM. 


817.00 

18.70 
2L00 

22.50 

23.00 

23.00 

22.00 
24.00 
24.00 
23.00 

28.00 


Hemlock 
timber, 
perM. 


$17.00 

18.00 
2L00 

22.00 

20.00 

28.00 

22.80 
24.00 
22.00 
10.00 

26.00 


Drift- 

bolts, 

per 

pound. 


Ckntt. 

4 

4 
8 


8 

? 

4 
8 


Spikes, 

por 
pound. 


Omtt. 
6 

4 

5 

6 

5 

8 

5 
6 
5 
3 


Biprap 

stone, 

per  cubio 

yard. 


$0.78 

.70 
.70 

.70 

.80 

.03 

.85 

.00 

L05 

1.25 

L48 


Paving, 

per 
square. 


$L20 

8.00 
L60 

2.50 

LOO 

LOO 

3.00 
5.60 
L60 
LOO 

2.50 


Total. 


I10.868.80 

18.35L00 
10,188.00 

18,443.00 

18,764.00 

20,46L00 

20. 687. 40 
22,088.40 
22,305.00 
24,004.60 

20,386w00 


Contract  awarded  to  John  J.  Shipman,  and  executed  under  date  of  February  9, 1889, 


1864     REPORT  OP  THE  CHIEF  OP  ENaiNEEES,  U.  8.  ARMY. 

> 

Ahstraot  ofpropoaaUfor  coMtrucHn^  dike  at  Madis&n,  Ind,^  opened  Januarjf  30, 1889. 


Ka 


» 

0 

12 

7 

u 

17 

le 

2 


NMne  and  addroM  of  bidder. 


Wmiam  ]tirk.MadiMii,I]id & 

HeDryCJoneA,lUdiflon,Ind 

Fred  Hart wef;,  Dayton,  Ky 

Jamea  B.  Ware,  Cincinnati,  Ohio 

Jotin  J.  Shipmon,  Waaliinston,  D.  C 

PbiUip  H.  Keliey.  Portsmoatii,  Ohio 

B.R.  Morton,  Newport,  Ky 

Richardson  St,  Monroe,  Portsmoath,  Oldo. 
I.  y.  Hoag,  Jr.,  Piitshiirgh,  Pa 


Pilea. 
ea^. 


12.00 
2.15 
2.03 
8.40 
2.50 
5.00 
8.80 
4.00 
8.00 


Broah, 
ooid. 


$0.86 
1.20 
1.00 
2.25 
2.00 
1.50 
2.00 
3.40 
2.00 


Oak 
plank, 
perM. 


f2&00 
23.00 
20.00 
2L00 
2S.00 
28.00 
42.00 
24.00 
20.00 


Drift- 

bolta, 

per 

pound. 


Omit. 
3 

i 
7 
6 
8 
8 

le 

6 


Riprap 

atone, 

per  onbio 

yard. 


10.85 
.95 
.84 
.81 
.98 

1.00 
.fN» 
.90 

1.50 


ToCaL 


$12,6^.50 
U,77&10 
17.617.8S 
17.848.10 
17,958.50 
1^573.50 
18k  600.20 
22,871.90 
23,037.00 


CoDtract  awarded  to  William  Kirk,  and  exeented  under  date  of  February  9,  1889. 
Jhairaot  ofpropoeaUfar  oonetrueHng  dike  at  CaeeuvilUf  Ky,,  opened  January  30,  1889. 


Ko. 


19 

21 
22 
9 
7 
32 
23 

2 

16 
24 
25 


Kame  and  addraaa  of  biddar. 


WiniainKirk,Madlton,Ind i$3.60 

Bigenmann  Sc  Hollerbaoh,  Bockportk  Ind ...  8. 60 

Jacob  Arnold  ^Co.,  Evansville, Ind 4.00 

Fred  Hartweg, Dayton, Ky 2.00 

John  J.  Shipmao,  Washington,  D.  C 2. 60 

Jamea  R.  Ware,  Cincinnati,  Ohio 3. 60 

H.  S.  Hopkins  &  Co.,  and  Peter  MoGee,  St. 

Loulfl^Mo. 2.50 

I.  V.  Hoag,  Jr.,  Pittsburgh,  Pa 3.00 

Richardson  St,  Monroe,  Portsmouth,  Ohio ...  3. 25 

McGown  &.  Kloge,  Goloonda,  111 1. 75 

Qoulding  &  Appleby,  New  Albany,  Ind 5. 00 


Piles, 
each. 


Brash, 
ooxd. 


$0.90 
1.80 
LOO 
LOO 
2.00 
2.25 

140 
2.00 
3.00 
8.00 
6.00 


Oak. 

plank 

per  IC. 


«25.00 
20.00 
2&00 
20.00 
25.00 
2L00 

22.00 
20.00 
24.00 
2&00 
26.00 


Drift- 
bolta, 
per 
pound. 


Omit. 
8 
8 
10 
7 
8 
7 

4 

5 

? 

6 


Ripr^ 

atone, 

per  cable 

yaxd. 


ILOO 
.80 
.85 
.84 
.98 
.93 


L19 
.85 
.96 

L60 


TotaL 


$26.45X60 
26.780109 
26^943.00 
27.734.06 
8L42L60 
83.33L30 

S3,4BL^ 
35.317.60 
36. 893. 30 
86. 016. 16 
60,146.09 


ContTa<!t  awarded  to  William  Kirk,  and  exeented  under  date  of  February  9,  1889. 

« 
Jhetract  ofpropoeaUfor  eompleting  embankment  at  Shawneetownf  III, 


JSfo. 

Bidder. 

Eartb 

filling. 

per 

CQbio 

yard. 

TotaL 

1 

Ohio  and  Xisaiaaippi  Railway  Oonpany .... 

Omtf, 

92.400 

Contract  awarded  to  the  Ohio  and  Mississippi  Railway  Company,  by  authority  of 
the  Secretary  of  War,  and  executed  under  date  of  April  1,  1889. 

Abetraet  o/propoealefor  removing  reef  of  rocks  at  Brooklyn,  HI, 


1 
2 

3 

4 


H.  8.  Brown,  Qoinoy.  HI 

Crescent  City  Wreokine  Company,  New  Orleans,  La 

Bauer  A  Kluge,  Golconda,  HI 

L  v.  Hoag,  Jr..  Pittsburgh,  Pa 


I 


$L10 
C66 
7.60 

12.78 


Contract  awaided  to  H.  8.  Brown,  and  executed  under  date  of  July  152,  1889. 
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Ah$traet  of  propoiaU  for  rem&ving  part  of  rock  bar,  at  mouth  of  Licking  River, 


1 

2 
3 

.4 
5 
6 
7 


N«n«  and  ftddreis  of  bidder. 


John  F.  King,  Belpra,  Ohio 

FolsA  Joate,  CLncinnati,  Ohio 

Crescent  City  Wrecking  Company,  Kew  Orleana,  La. 

SfaSpman  &  Ricbardnon,  Portsmoath,  Ohio *.. 

KiTcfaner  &  ScoUy,  Cincinnati.  Ohio 

WiUard  Johnaon,  Fnlton.  M.Y 

LY.HoagJr.,  PitUborgfa,  Pa 


By  tab- 
marine 
blaaiing, 
per 
enbio 
yard. 


Bynae  of 
Goffler 

CUDIO 

yard. 


$4.25 
7.60 


9.50 
12.  tS 


♦3.g7| 
4.60 


9.40 
0.60 

laoo 

14.70 


Cod  tract  awarded  to  John  F.  King,  and  executed  under  date  of  July  12, 1889, 


comncRciAL  statistics. 

Coal  $htpmeni8  from  Piii9lmrgh  during  the  gear  ending  June  20,  1889,  prepared  hg  Capt 

William  Evans, 


Xonttu 


1888. 

July 

August 

September.. 

October 

Iforember.. 
December.. 

18B8L 

Jaatoary.... 
Febmary . . . 

March 

April 

Kay 

Jane 

Total. 


ToCfaidnnatL 


Trips. 


81 
27 
12 
41 
20 
12 


12 
6 

30 

26 
4 

28 


254 


Coal 
boats. 


78 
21 
7 
12 
20 
12 


45 
23 


27 


268 


Coal 
harges. 


888 
255 
120 
446 
228 
180 


121 

64 

805 


42 

801 


2,822 


Fnel 
flats. 


10 
12 

1 
14 

1 
14 


2 
1 
6 


88 


Boshels. 


6,544,^00 
8,681.000 
1,088,000 
0,126^000 
8,400,000 
^080, 000 


1,071.000 
812,000 

6,884,000 

3,037,000 
580.000 

4,678,000 


40,048,000 


To  LooisviUe. 


Trips. 


23 
0 


88 

24 

14 


9 
10 
53 
42 

5 
22 


257 


Coal 
boats. 


80 
20 


57 
90 
45 


62 

04 

805 

178 

8 

20 


947 


Coal 
barges. 


292 
58 


405 

177 
121 


20 

44 

374 

293 

64 

205 


2,119 


Fuel 
flats. 


39 
2 


16 
28 
15 


4 
50 
30 


30 


219 


Bnshels. 


5.946,000 
1,413.000 


8,538,000 
5, 108. 000 
2,776.000 


1,744.000 
2.174,000 
10. 888.  COO 
8^418,000 
700.000 
4,207,000 


60,099,000 


Total  number  of  bushels,  91,047,000. 

Comparative  iahle  of  huiheU  of  eoal  ehipped  during  the  paet  $iz  years. 


1888.'84 

lS84-'86 
1886~*86 
18fl8-*87 
JSB7-'88 

*Ofk 


To  CinoinnatL 


27.489,000 
40,500.000 
84.457,000 
32,166,000 
28,193,000 
40,948^000 


To  Lonisville. 


88,491,000 
27,275^000 
52,236,000 
51,827.000 
36,740,000 
60,099,0U0 


TotaL 


05,980.000 
67,835,000 
86,603,000 
83,902.000 
64,033.000 
91,047.000 


1866     REPORT  OP  THE  CfllEB*  OP  fiNGlKBERS,  IT.  S,  AHICY- 

Col.  Sidney.  D.  Maxwell^  sapennteDdent  of  the  Cindnaati  Chamber  of  Commerce, 
in  his  last  annaal  report  gives  a  fall  exhibit  of  the  river  commerce  of  Ciocinoaii, 
from  which  the  following  tables  have  been  compiled : 

Bwer  oommeroe  of  Cincinnati  for  ike  year  ending  Auguii  31,  1889. 


Arttdet. 


Ale  and  beer bftirela.. 

Apple*.. ...p.. .....do.... 

Beef .....poimde.. 

BooU  and  shoes caees.. 

Cuidlee ..^ boxes.. 

CatUe head.. 

Cement barrels.. 

Chairs.... dosens.. 

Coflbe .....ba^s.. 

Cooperags pleoes.. 

Com :..baabel8.. 

Cotton bales.. 

5kI5» packages.. 

Flour barrels.. 

FroiLdrled pounds.. 

Fnmitnre packages.. 

Qlassware do.... 

Bard  ware do — 

Hay bales.. 

Hog  product pounds.. 

Pork oarrels.. 

Hogs head.. 

Iron tons.. 

Lead,  white pounds.. 

Lime barrels.. 

Manufactures pieces.. 

Merchandise tons.. 

Molasses barreU.. 

Nails kegs.. 

Oil barrels.. 

Peanuts .....bags.. 

Petroleum barrels.. 

Potatoes .....barrels  and  sacks.. 

Rope  and  twine packages.. 

Salt barrels.. 

Sheep head.. 

Soap boxes.. 

Sugar hogsheads.. 

Sugar .....barrels.. 

Tobacco hogsheads.. 

Tobacco cases,  bundles,  and  packages . . 

Vinegar barrels.. 

Wheat bushels.. 

Whisky barrels.. 


Receipts. 


0,U8 


10,457 
87.804 


8,160 
41,307 
80.001 

3,682 


17,173 


87,928 
14,028 


11,815 
306.357 

11.633 
7,305 
4,148 

10,205 


105, 410 
23,113 


04 

0.815 

12,600 


130.878 
41, 017 


Shipments. 


ToKew 
Orleans. 


841 

188 

1,760 

31 


122 
204 

33 
6,566 

78 


806 

8,100 

2,361 

11,538 

*oe4 

1.053 

20.605 

77 


1,100 
16^510 


1,002 

1,700 

6 

28,048 

87 


05 
853 
376 
236 


2,386 


37 
624 
538 

15 
677 


To  other 

down-rirer 

ports. 


2,206 

2.447 

16,063 

6.654 

653 

665 

040 

825 

6,760 

2,348 

3,740 

712 

67 

4,656 

33,880 

8,171 

31,338 

26.297 

141 

767,705 

162 

75 

3,542 

265,401 

600 

610 

7,302 

1,633 

187,637 

3,427 

644 

6.706 

4,154 

6,655 

44.663 

128 

0,276 

0 

5,681 

797 

4,079 

1.857 

32 

7,651 


To  up-river 
ports. 


6.664 

8.553 
77D 

6^206 

205 

148 

15,024 

1.448 

o,  SW 

20 

41,313 

1,383 

28 

24,248 

156,405 

6.081 

2,406 

0,030 

3.010 

2,956,202 

203 

603 

640 

280.149 

6,214 

1.008 

6,487 

2.379 

1,422 

3,611 

4,666 

1,059 

6,767 

1,815 

1,851 

21 

4,071 

11 

7,838 

237 

5.365 

2.038 

8,710 

4,860 


TotaL 


8.110 

5.188 

18,583 

12,801 

9SS 

835 

16,086 

2,477 

15.401 

8.034 

46.131 

2.006 

OS 

20.190 

108,3f!5 

16.613 

45.372 

36.230 

4.  SIS 

3,753,602 

432 

678 

6.272 

570,060 

A.  723 

2.710 

15.568 

4,018 

213.007 

7,073 

5,210 

7.H60 

11,774 

8.746 

56,148 

144 

1G.632 

20 

13.519 

1,071 

10,0(8 

5.337 

2,757 

13,088 


The  following  tables,  compiled  from  Colonel  Maxwell's  report,  famish  some  addi- 
tional information  regarding  the  steam-boat  interests  of  Cincinnati : 

ArrivaU  and  departures  of  eteam-boate  at  the  pof^t  of  Cincinnaii, 


Ports  of  departure  and 
destination. 


From  New  Orleans. 
For  New  Orleans . . 
From  Pittsburgh .. 
For  Pittsburgh.... 
From  other  ports . . 
For  other  ports .... 


Total 


1882-'83. 


I 


04 


147 


2,090 


2,340 


06 

iis' 

2,091' 


1883-'84. 


i 


63 

'lii' 

1,003* 


2,329 


2,170 


70 


111 

i'm 


2.102 


1884-'85. 


I 


40 


83 


2.005 


2,137 


55 

"87" 

1,'096' 


1885-'86. 


i 


63 

103* 
2,328 


2. 138  ,2, 489 


s 

a 

Pi 


66 


103 


2,814 


2.483 


1888.*87. 


I 


34 


2,169 


2,272 


4 


I 


38 


70 
2,"i73' 


2.281 


ISS?.^^. 


& 


35 


156 

i.'3io' 


1,580 


37 


153 
i"385 


1,575 
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Stedm-haaU  landing  at  CinoitinaH, 

Tear 

■ 

Na 

Tons. 

Yev. 

No. 

Tons. 

1882-'83 

217 
108 
20ft 

75,844 
68,812 
66^261 

1885-'86 

106 
168 
151 

63,008 
53,616 
60,619 

188a-*84 

1888-'87 

l884-'86 

1887-88 

Schedule  of  rates  an  flour  per  harrel  hy  rail  and  river  from  dndnuati  for  aix  yeare  ending 

December  31,  1888. 


DesttnatioiL 

1883. 

^      1884. 

• 

1885. 

ByraU. 

Byrirer. 

ByraU. 

By  river. 

ByraiL 

By  river. 

Pittsbarsh 

OtnU. 

26  to  31 

15  to  20 

66 

25 

15  to  16 

56 

Cmte. 

18  to  31 

16 

56  to  66 

Ctnt^, 

20  to  25 

15 

48  to  55 

OmCff. 

22  to  26 

15 

44  to  56 

OmU. 
20 

LouliiTUfe 

16 

Kew  Orleant 

80  to  48 

Deatinatloii. 

• 

1886. 

1887. 

188a 

BynOl. 

By  river. 

ByraiL 

By  river. 

By  rail. 

By  nver. 

Pittnbargh - 

OmiM. 

26  to  31 
16 
44 

OtnU. 

16  to  20 

15 

35  to  30 

24  to  31 

15 

44  to  40 

15 
15 
35 

Omte. 
22  to  24 
15 
40  to  40 

OenU. 
16 

LouisTiJile..... 

- 

15 

N«w (>r1«>aiiA ......^^.j...  a^u^.^x^x 

85 

I  am  indebted  to  Mai.  Amos  Stiokney,  U.  S.  Engineers^  for  the  following  statement 
of  commerce  passing  the  Falls  of  the  OhiO|  as  recorded  in  the  office  of  the  Louisville 
and  Portland  Canal : 

Commerce  passing  (he  Falls  of  the  Ohio  Biver  by  canal  and  hy  river. 


lWft-*8l 
1881-82 

1883-'84 
)884-'86 
ISJJJV-'SS 
I88(^'87 
1887-'y8 
18b8-'80 


Through  oanaL 


ITo, 
4,106 
3,064 
4,054 
4,846 
4,886 
5,057 
4.768 
5,471 
*6,838 


Tons. 
1,124.886 

004,343 
1,226,456 
1,070.660 
1, 217. 231 
1.254,342 
1,157,250 
1, 316, 861 
1,815,085 


DesoendiDg  open 
river. 


Asoending  open 
river. 


No. 

1,220 

1,703 

1.204 

1,384 

708 
1.296 
1,708 
1,514 

883 


Tons. 
877,065 
637.006 
388,240 
432.575 
231,605 
408,610 
001,074 
863,237 
383,081 


No. 
503 
750 
178 
301 
05 
383 
667 
361 
102 


Tons. 

140,306 

220,065 

61.802 

08,757 

24,320 

102,^36 

280,  M)7 

137,230 

37,850 


TotaL 


No. 

5,910 

6,.')07 

6,427 

6,031 

5.688 

6,726 

7,228 

7,346 

7,833 


Tons. 
1,642,190 
1,663,214 
1,686,487 
1,002,882 
1.473.246 
1,765,487 
2.438,731 
2, 316, 318 
2,236.817 


For  statistios  of  the  commerce  at  the  upper  end  of  the  river,  reference  is  made  to 
the  report  on  operating  and  care  of  Davis  Island  Dam. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  CUyy  January  16, 1889. 

The  Secretary  of  War  has  the  hooor  to  tranBmit  to  the  Hoase  of  Rep- 
resentatives a  report  of  the  Board  of  Engineers  appointed  in  accord- 
ance with  the  requirements  of  the  provisions  of  the  river  and  harbor 
act  of  August  11.  1888,  to  examine  the  Ohio  Biver  below  Pittsburgh  as 
t4>  the  pjracticability  of  the  improvement  of  the  navigation  of  said  river 
by  means  of  movable  dams,  and  the  number  of  dams  required. 
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The  average  number  of  days  in  each  year  during  which  the  Ohio 
Biver  is  navigable  for  coal-boats  drawing  6  feet  of  water  is  one  han- 
dred  and  fifty-ftve.  Oolonel  Merrill  having  been  called  on  to  report 
how  mach  the  proposed  improvement  will  prolong  the  x>eriod  daring 
which  coal  tows  can  be  moved  down  the  river,  states  that — 

It  may  fairly  he  assumed  that  the  four  additional  dams  now  proposed  would  give 
an  average  increase  of  available  coal  water  of  more  than  one  mouth,  with  a  possible 
maximum  of  three  months. 

It  is  reported  that  64.933,000  bashels  of  coal  were  shipped  from  Pitts- 
bnrgh  during  the  fiscal  year  ending  June  30, 1888.  The  value  of  t^is 
amount  of  coal  at  Oincinnati  would  be  $4,545,310. 

The  increase  in  the  capacity  of  the  river  for  transportation  of  coal 
according  to  Colonel  Merrill's  estimate  might  amount  to  an  average  of 
two  fifths,  or  25,973,200 bashels  annually,  worth  at  Cincinnati  $  1,818,124. 

The  estimated  cost  of  the  proposed  improvement  is  $3,(>00,000.  It  will 
be  ol^erved  that,  unless  there  is  a  very  great  increase  in  the  means  for 
transportation  of  coal  by  boats  and  barges,  the  large  expenditure  pro- 
posed for  the  improvement  of  the  river  by  movable  dams  would  not  be 
justified. 

Wm.  C.  Bndioott, 

Secretary  of  War. 

The  Speakbb  op  the  House  of  Bbpbesentatiyes. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Offioe  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washingtanj  D.  C,  December  6, 1888. 

Sib  :  In  obedience  to  the  requirements  of  the  provisions  of  the  river 
and  harbor  act  of  Aagast  11, 1888,  viz : 

The.  Secretary  of  War  is  anthorized  and  directed  to  appoint  a  Board  of  three  engi- 
neer officers  of  the  United  States  Army,  wliose  daty  it  snail  be  to  thoroughly  examine 
the  Ohio  River  below  Pittsburgh  as  to  the  practicability  of  the  improvement  of  the 
navigation  of  said  riyer  by  means  of  movable  dams;  and  said  Board  shall  report  on 
or  before  the  first  Monday  of  December  next,  as  to  the  feasibilitjr  and  advisability  of 
snch  project  of  improvement,  the  number  of  dams  required,  their  location,  with  the 
cost  of  the  same,  together  with  the  cost  of  maintaining  them  after  the  oompletion  of 
the  project.  The  Secretary  of  War  shall  transmit  said  report  to  Congress  at  its  next 
session,  together  with  the  views  of  himself  and  the  Chief  of  JBngtneers  of  the  United 
States  Army  thereon. 

I  have  the  honor  to  submit  the  inclosed  report  of  the  Board  of  Engi- 
neers constituted  to  examine  the  snbject,  dated  November  27. 1888. 

It  will  be  seen  that  the  Board  has  made  a  full  and  careful  study  of 
the  subject  committed  to  it,  and  has  prepared  its  report  accordingly. 
After  giving  a  clear  and  succinct  description  of  the  existing  movable 
dam  at  Davis  Island,  and  the  improvements  that  experience  in  its 
management,  etc.,  has  dictated,  it  reaches  the  conclusion,  for  reasons 
fully  shown,  that  ^<  while  it  may  be  feasible  to  improve  the  Ohio  Biver 
throughout  its  entire  length  by  means  of  a  slack- water  system,  it  does 
not  appear  advisable  to  adopt  such  a  system  for  the  lower  portion  of 
the  river,  at  least  at  the  present  time."  *  *  *  It  ^^  believes  it  prac- 
ticable and  desirable  at  the  present  time  to  extend  the  slack- water  sys- 
tem of  improvement  on  the  Chio  to  a  point  below  the  moot^  of  the 
Beaver  Biver,  25  miles  below  Pittsburgh,"  and  thinks  ^^  the  use  of  mov- 
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able  dams  necessary  in  this  stretch  of  the  river,  and  jnsti6ed  b^'  the 
experience  already  gained  at  the  Davis  Island  Dam." 

it  recommends,  accordingly,  that  dams  be  located  approximately,  as 
follows : 

No.  2  at  Memman's  Bar. 

No.  3  at  the  Trap. 

No.  4  near  Economy. 

No.  5  jaet  below  the  moath  of  the  Beayer  Rtver. 

These  locations  are  not  intended  to  be  absolate,  as  there  is  asaally  an  available 
margin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  latitude  is  necessary  in  order 
to  protect  the  Goyemment  against  excessive  charges  for  the  land  required  for  lock 
and  abatment. 

The  cost  of  the  Davis  Island  lock  and  dam  was  |920,00<h  and  assuming  a  probable 
economy  of  (20,000,  the  cost  of  the  new  dams  can  very  fairly  be  taken  at  |900,000 
each,  or  (3,600,000  for  the  four  recommended. 

The  Board  stfms  np  its  report  by  stating  that  it  is  <'  practicable,  fea- 
sible, and  advisable  to  improve  the  Ohio  River  from  Pittsbargh  to  a 
point  jnst  below  the  month  of  the  Beaver  River,  by  the  construction  of 
movable  dams,  and  that  they  will  cost  $3,600,000,  as  above  stated,  and 
that  the  annnal  cost  of  maintenance  for  each  will  be  $6,500,  or  $26,000 
for  th^  four  proposed.'^ 

The  views  of  the  Board  are  folly  concurred  in  by  this  Department, 
and  are  commended  to  the  favorable  consideration  of  the  Secretary  of 
War. 

Attention  is  respectfully  invited  to  the  map  which  accompanies  the 
report  of  the  Boaixl. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasby, 
Brig,  Oen,y  Ohief  of  Engineers. 
Hon.  Wm.  0.  Endioott, 

Secretary  of  War. 


BEPOBT  OF  BOABD  OF  BNGINBEBS. 

The  Board  of  Engineers  constituted  by  Special  Orders  No.  41,  para- 
graph 1,  Headquarters  Corps  of  Engineers,  August  21, 1888,  <<  to  ex- 
amine and  report  as  to  the  practicability  of  improving  the  Ohio  River 
below  Pittsburgh  by  means  of  movable  dams,'' met  at  Cincinnati,  Ohio, 
September  3, 1888.  On  September  4  the  Board  made  a  personal  exam- 
ination of  the  movable  dam  at  Davis  Island,  5  miles  below  Pittsburgh, 
Pa.,  and  on  September  5,  in  accordance  with  previous  notice,  a  public 
meeting  was  held  in  Pittsburgh,  at  which  were  present  representatives 
of  the  coal  and  navigation  interests  of  the  Ohio  River,  who  were  invited 
to  express  their  views  on  the  subject  committed  to  the  consideration  of 
the  Board. 

At  this  meeting  it  was  the  almost  unanimous  opinion  of  those  present 
that  the  system  of  movable  dams  inaugurated  at  Davis  Island  should 
be  extended. 

On  October  2  and  3  the  Board  made  a  personal  examination  of  the 
movable  dams  on  the  Great  Kanawha  River. 

Having  considered  all  the  information  available  upon  the  question 
presented,  the  Board  has  the  honor  to  submit  the  following  report  : 

The  organization  of  the  Board  was  in  compliance  with  the  require- 
ments of  an  item  in  the  river  and  harbor  act  of  August  11,  1888,  which 
provides  as  follows : 

The  Secretary  of  War  is  anthorized  and  directed  to  appoint  a  Board  of  three  engi- 
neer officers  of  the  United  States  Army,  whose  daty  it  shall  be  to  thoroughly  examine 
the  Ohio  Biver  helow  Pittsbargh,  as  Vo  the  practicability  of  the  improvemeot  of  the 
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navigation  of  said  river  by  means  of  moTAble  danuk  and  said  Board  shall  report  on  or 
before  the  first  Monday  of  Ueoember  next  as  to  the  feasibility  and  advisability  of  sacli 
project  of  improvement^  the  number  of  dams  required,  their  iooation,  with  the  cost 
of  the  same,  together  with  the  cost  of  maintaining  them  after  the  eompletion  of  the 
project. 

This  extract  from  the  river  and  harbor  aot  constitates  the  instructions 
of  the  Board. 

The  qaestioQ  of  the  permaaent  improvement  of  the  Ohio  River  has 
for  many  years  received  the  consideration  of  the  engineer  officer  in  local 
charge,  and  many  snrveys  have  been  made,  including  special  surveys, 
with  a  view  to  the  extension  of  the  system  of  movable  dams.  The  in- 
formation furnished  by  these  records  being  sufficiently  full  for  the  par- 
poses  of  this  investigation,  further  surveys  were  not  deemed  by  the 
Board  to  be  necessary  at  the  present  time. 

The  examination  of  the  Davis  Island  Dam,  and  the  information  given 
by  the  representatives  of  the  coal  and  navigation  interests  at  the  public 
meeting,  show  that  this  dam,  by  backing  up  the  water  iu  the  harbor 
of  Pittsburgh  and  furnishing  a  pool  available  during  low  water  for  use 
of  the  coal  fleets,  has  served  a  most  useful  purpose,  and  has  saved  to 
the  interest  of  navigation  a  very  large  sum  of  money,  larger  probably 
than  the  entire  cost  of  the  dam. 

It  was  also  made  plain  to  the  Board  by  the  facts  presented,  that  an 
extension  of  the  system  of  improvement,  which  was  inaugurated  by  the 
construction  of  the  Davis  Island  Dam,  is  most  desirable  in  order  to  pro- 
long the  period  during  which  full  coal  tows  can  be  moved  down  the 
river  and  empty  ones  can  be  returned  to  Pittsburgh.  It  was  shown  by 
a  comparison  of  the  gauge  records  at  Pittsburgh  and  Wheeling,  that  a 
slackwater  system  of  improvement  from  Pittsburgh  to  Wheeling  would 
lengthen  the  time  available  for  the  movement  of  coal  boats  about  two 
months,  and  both  the  gauge  records  and  the  evidence  of  the  most  ex- 
perienced and  interested  transporters  of  coal  show  that  a  series  of  dams 
giving  slackwater  only  to  the  mouth  of  the  Beaver  Biver,  25  miles  below 
Pittsburgh,  would  furnish  additional  pools  for  the  safe  storage  of  coal 
fleets,  would  improve  some  of  the  worst  localities,  and  would  relieve 
coal  navigation  of  many  of  the  troubles  now  experienced. 

The  Davis  Island  movable  dam  was  constructed,  to  a  certain  extent, 
as  an  experiment,  but  the  success  of  such  structures  on  European 
streams  justified  the  belief  that  a  similar  one,  with  such  modificaitions  as 
experience  might  dictate,  would  be  successful  on  the  Ohio.  It  has  been 
found,  however,  that  a  difference  in  local  conditions  has  rendered  the 
operation  and  maintenance  of  the  Davis  Island  movable  dam  a  more 
difficult  task  than  seems  to  be  the  case  with  similar  dams  elsewhere,  on 
account  of  the  very  sudden  rises  of  the  river,  which  frequently  bring 
ontJmraense  quantities  of  drift  and  ice.  This  drift  and  ice  sometimes 
comes  so  rapidly  as  to  render  the  lowering  of  the  wickets  in  advance  of 
the  flood  a  difficult  matter,  and  sometimes  it  comes  at  a  time  when  the 
safety  of  the  dam  must  be  risked  in  order  to  protect  the  eoal  fleets  that 
are  harbored  in  the  pool  above  the  dam.  Arrangements  are  now  being 
made  for  putting  in  a  chute,  through  which  drift  and  ice  can  be  passed 
at  times  when  it  may  be  impracticable  to  lower  the  dam,  and  with  this 
change,  and  the  use  on  thi^  weirs  of  the  Ohanoine  method  of  tripping 
wickets,  it  is  expected  that  the  above-named  difficulties  will  be  over- 
come. 

It  ought  to  be  mentioned  that  the  Davis  Island  Dam  is  operated  rapidly 
and  easily  at  all  other  times,  and  the  only  hindrance  to  successful  work- 
ing at  all  times  comes  from  ice  and  drift,  both  of  which  seem  to  prevail 
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in  the  Ohio  Biver  to  a  greater  extent  than  in  any  other  stream  on  which 
movable  dams  have  been  tried. 

The  practice  of  holding  immense  fleets  of  coal  in  the  pool  of  the  Davis 
Island  Dam  makes  the  service  of  this  dam  vastly  more  difficult  than 
would  be  the  case  witb  others  below  it,  as  the  fear  of  stranding  and^in- 
jnring  coal-barges  makes  it  necessary  to  keep  the  dam  standing  until 
the  flood  has  actually  reached  it,  and  then  the  collection  of  drift  or  ice 
renders  the  operation  of  lowering  it  a  difficult  matter.  Were  (here  a 
series  of  dams  below  the  one  at  Davis  Island,  coal  could  be  moved  down- 
stream as  it  came  from  the  Monongahela,  the  harbor  would  no  longer 
be  crowded  with  coal-barges,  and  there  would  be  nothing  to  prevent 
the  dam  from  being  lowered  in  time  to  avoid  the  packing  of  drift  or  ice, 
and  when  it  could  be  done  with  safety  and  dispatch. 

It  is  always  easy  to  lower  or  raise  a  movable  dam  in  low  water,  and 
difficulty  and  danger  only  appear  when  the  dam  is  kept  up  too  long, 
and  has  to  be  lowered  in  the  face  of  a  rapidly  rising  river. 

Under  the  most  fovorable  conditions  a  movable  dam  is  a  somewhat 
complicated  structure,  requiring  constant  care  and  attention,  and  its 
use,  to  produce  slackwater,  does  not  appear  advisable  in  any  case  where 
a  fixed  dam  can  be  made  to  give  the  requisite  facilities  to  navigation. 
Unfortunately  there  are  many  rivers  on  which  the  use  of  fixed  dams  is 
wholly  inadmissible,  and  this  is  certainly  true  of  the  upper  part  of  the 
Ohio,  as  locks  even  of  extraordinary  dimensions  can  not  lurnish  ade- 
quate accommodation  to  descending  coal  fleets,  and  dams  that  can  be 
lowered  and  got  out  of  the  way  are  a  necessity. 

While  it  may  be  feasible  to  improve  the  Ohio  Biver  throughout  its 
entire  length  by  means  of  a  slackwater  system  it  does  not  appear  ad- 
visable to  adopt  such  a  system  for  the  lower  portion  of  the  river,  at 
least  at  the  present  time.  On  a  large  portion  of  the  stream  it  is  most 
probable  tbat  an  open-channel  improvement  will  furnish  all  the  relief 
necessary  to  the  interests  pf  commerce,  or  all  that  may  be  required  for 
many  years  to  come.  This  system  of  open-channel  improvement  should 
be  adopted  whenever  practicable,  both  on  account  of  its  smaller  first  cost 
and  cost  of  maintenance,  and  its  greater  convenience  to  navigation. 

The  Board  is  decidedly  of  the  opinion  that  the  end  has  not  yet  been 
reached  in  the  construction  of  movable  dams,  as  is  clearly  sbown  by  the 
fact  that  although  the  Davis  Island  Dam  was  built  with  all  the  latest 
improvements  known  at  the  time,  important  changes  are  now  in  prog-. 
ress  which  have  been  demanded  by  practical  experience  in  order  to 
better  adapt  it  to  the  conditions  of  the  Ohio  Biver. 

It  would  therefore  appear  desirable  that  the  extending  of  the  system 
of  movable  dams,  even  to  the  portion  of  the  Ohio  to  which  they  are 
specially  %dapted,  and  on  which  they  appear  to  be  a  necessity,  should 
be  gradual.  On  the  other  hand  it  is  undesirable,  and  in  fact  impracti- 
cable, to  prepare  detailed  projects  for  any  more  of  such  work  than  can 
be  carried  out  in  the  immediate  future,  and  the  preparation  of  further 
plans  and  projects  should  be  postponed  to  such  time  as  will  permit  the 
utilization  of  the  experience  that  will  be  gained  as  the  work  progresses. 

It  does  not  seem  wise  at  this  present  to  even  attempt  to  define  the 
limits  of  the  region  that  should  ultimately  be  improved  by  movable  dams, 
as  it  will  take  long  years  to  build  those  that  the  Board  feels  justified  in 
recommending,  and  the  experience  acquired  with  these  will  enable  a 
future  Board  to  act  on  such  questions  with  a  certainty  that  the  present 
Board  can  not  possibly  have. 

The  Board  believes  it  practicable  and  desirable  at  the  present  time 
to  extend  the  slack- water  system  of  improvement  on  the  Ohio  to  a  point 
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below  the  mouth  of  tbe  Beaver  Biver  25  miles  below  Pi  ttsbargh,  aodj 
belie ve^  the  use  of  movable  dams  necessary  on  this  stretch  of  river 
justified  by  the  experience  already  gained  at  the  Davis  Island  Dam. 
is  assumed  in  this  conclusion  that  by  the  time  the  construction  of 
additional  dams  can  be  undertaken  such  further  experience  will  haj 
been  gained  at  Davis  Island  as  will  resultin  obviating  the  troubles  n< 
resulting  from  drift  and  ice,  and  in  this  connection  it  is  proper  to 
mark  that  at  none  of  the  locations  where  the  additional  dams  are 
mended  will  the  obstructive  and  destructive  effect  of  ice  and  drift  be! 
great  as  at  Davis  Island. 

It  is  nnadvisable  to  make  detailed  plans  at  this  present,  nor  can  they 
be  prepared  in  the  limited  time  allowed  for  this  report.  The  genenil 
type  of  dam  is  all  that  a  Board  can  be  expected  to  determine,  and  the 
utmost  latitude  should  be  allowed  to  the  local  engineer  to  adopt  every 
improvement  from  every  available  source,  subject,  of  course,  to  the  i^ 
proval  of  the  Ghief  of  Engineers. 

The  heights  above  mean  ocean  level  heretofore  used  on  the  upper  end 
of  the  Ohio  Biver  have  depended  on  the  accuracy  of  the  determination 
of  a  certain  bench  at  the  Union  Depot  in  Pittsburgh.  Within  the  last 
year  the  Pennsylvania  Bailroad  has  releveled  its  road-bed  with  great 
care,  and  the  result  shows  that  the  height  of  the  Union  Depot  bench 
above  mean  ocean  level  is  2.16  feet  less  than  heretofore  assumed.  This 
change  has  necessitated  a  corresponding  change  in  the  Ohio  Bivei 
levels,  and  those  used  in  this  report  have  been  made  to  conform  to  the 
new  determination. 

According  to  present  experience  it  is  not  practicable  to  handle  wick- 
ets that  have  a  vertical  height  of  over  13  feet,  and  if  we  assume  a  6-foot 
navigation,  it  follows  that  the  lift  between  pools  will  be  7  feet,  and  that 
the  elevations  of  the  sills  of  the  navigable  passes  will  decrease  by  7 
feet  as  we  descend  the  river. 

As  the  sill  of  the  navigable  pass  of  the  Davis  Island  Dam  is  at  eleva 
tion  690.84,  the  sills  of  the  dams  that  follow  must  be  at  the  following 
elevations : 

No.  2 683.84 

No.  3 676.W 

No.  4 069.64 

No.  5 668.84 

They  must  therefore  be  located  at  points  where  the  bed  of  the  rivei 
is  at  these  elevations,  on  the  assumption  that  the  bed  is  in  a  line  parallel 
to  the  low- water  line  and  at  a  depth  below  it  equal  to  the  navigable 
depth  in  low  water.  The  approximate  localities  for  these  dams  will 
therefore  be  as  follows : 

No.  2,  at  MerrimanBar. 

No.  3,  at  The  Trap. 

No.  4,  near  Economy. 

No.  5,  Just  below  the  month  of  Beaver  River. 

These  locations  are  not  intended  to  be  absolute,  as  there  is  usually  an 
available  margin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  lati- 
tude is  necessary  in  order  to  protect  the  Government  against  excessive 
charges  for  the  land  required  for  lock  and  abutment 

The  cost  of  the  Davis  Island  Lock  and  Dam  was  $920,000,  and  assum- 
ing a  probable  economy  of  $20,000,  the  cost  of  the  new  dams  can  very 
fairly  be  taken  at  $900,000  each,  or  $3,600  000  for  the  four  recom- 
mended. 
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The  aoDiial  cost  of  operating  will  be  about  (6,500  for  each  dam. 

BeferriDg  i^ain  to  the  item  in  the  river  and  harbor  act  providing  for 
the  organization  of  this  Board,  the  Board  would  sum  up  the  whole  mat- 
ter by  stating  that  it  is  '<  practicable,  feasible,  and  advisable  "  to  im- 
prove the  Ohio  Biver  from  Pittsburgh  to  a  point  just  below  the  month 
of  the  Beaver  Biver,  a  distance  of  about  25  miles,  by  the  construction 
of  movable  dams;  that  four  additional  dams  will  be  required;  that  they 
will  cost  (3,600,000;  and  that  the  annual  cost  of  maintenance  will  be 
$26,000. 

For  the  portion  of  the  Ohio  Biver  below  the  point  near  the  mouth  of 
Beaver  Biver  selected  for  a  dam,  the  Board  is  not  prepared  to  recom- 
mend an  extension  of  the  system  of  movable  dams,  believing  that  the 
subject  should  be  reserved  for  future  consideration. 

Accompanying  this  report  will  be  found  a  profile  of  the  Ohio  Biver 
from  Pittsburgh  to  Wheeling,  on  which  are  shown  the  four  movable 
dams  whose  construction  has  been  recommended  by  the  Board.  Trac- 
ings of  sites  for  movable  dams  from  Pittsburgh  to  Wheeling  were  for- 
warded May  20,  1879,  by  Maj.  W.  E.  Merrill,  Oorps  of  Engineers,  and 
reference  is  made  to  these  tracings  to  show  that  eligible  sites  for  movable 
dams  can  be  acquired  without  difficulty  at  any  point  where  these  con- 
structions may  be  desired.  At  no  point  within  the  distance  named  can 
a  rock  bottom  be  found,  and  therefore  there  is  no  marked  difference 
between  any  of  the  sites  that  may  be  chosen. 

Wherever  we  may  build  we  must  build  on  gravel,  but  the  fact  that 
the  Davis  Island  Dam  has  been  successfully  built  on  this  material 
proves  that  this  fact  is  no  obstacle  to  successful  construction. 

Wm.  E.  Merrill, 
Lieut  CoL  of  Engineers. 
Amos  Sticknby, 
Migor  of  Engineers^  U.  8.  A. 

A.  Mackenzie, 
Major  of  Engineers^  U.  S*  A. 


DDa. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM.  OHIO  RIVER. 

Mr.  William  Martin,  chief  engineer,  has  continued  in  local  charge  dur- 
ing the  past  year,  ana  has  performed  his  impori»nt  and  difficult  duties 
with  his  customary  efficiency  and  skill. 

At  the  beginning  of  the  fiscal  year  the  dam  was  standing,  and  during 
the  yea^  it  was  handled  as  follows : 

Lowend  dam  Jnly  9-10. 
Raised  dam  Jaly  23-28. 
Lowered  dam  Aogoat  19-21. 
Raised  dam  September  8. 
Lowered  dam  September  10. 
Raised  dam  September  16-17. 
Lowered  dam  October  8. 

And  tha%afber  the  dam  remained  down  to  the  close  of  the  fiscal  year. 
The  constant  succession  of  rises  in  the  autumn  of  1888  made  it 
necessaay  to  handle  the  dam  frequently,  but  this  was  done  without  ac- 
cident or  difficulty.  After  the  last  lowering  the  dam  was  left  down  in 
order  to  build  the  gap  for  the  passage  of  drift,  but  the  continuance  of 
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rises  made  the  raising  of  the  dam  unnecessary,  although,  unfortonately, 
at  the  same  time  it  prevented  the  completion  of  the  drift-gap.  l%e  re- 
port on  the  latter  stractnre  will  be  found  in  the  report  on  the  Ohio 
Eiver. 

On  the  9th  of  July  the  dam  was  lowered  in  the  face  of  a  tremendous 
flood  out  of  the  Monongahela,  and  during  the  lowering  the  drift  accu- 
mulated to  such  an  extent  above  the  bridges  of  Weirs  2  and  3  (Weir  1 
bridge  was  carried  away  in  1887)  as  to  stand  from  5  to  10  feet  above 
the  floor  of  the  bridges.  As  a  result  of  this  pressure  the  bridge  of  Weir 
2  gave  way  and  was  destroyed.  The  dam  i)roper  was  not  injured,  and 
it  was  raised  two  weeks  afterwards,  as  soon  as  the  water  fell  low  enough 
to  make  it  necessary. 

It  is  worthy  of  note  that  about  one  hundred  coal  barges  were  lost 
during  this  flood,  all  of  which  had  been  lying  in  the  pools  of  the  Monon- 
gahela  Biver,  and  that  there  were  no  casualties  to  the  coal  fleets  that 
were  in  the  pool  of  the  Davis  Island  Dam^  many  of  which  passed  down 
the  river  before  the  flood  reached  its  maximum,  which  would  have  been 
impossible  before  the  Davis  Island  Dam  was  built.  I  have  been  told  by 
prominent  coal  operators  that  in  this  one  experience  the  dam  saved 
more  than  its  original  cost.  I  do  not  guaranty  the  accuracy  of  this  es- 
mate,  but  the  main  fact  that  the  dam  proved  ja  great  benefit  to  coal- 
shippers  is  beyond  question. 

In  my  last  annual  report  I  recommended  the  insertion  of  Chanoine 
trippers,  in  order  to  be  able  to  drop  the  weirs  in  times  of  heavy  drifts 
and  ice,  which  can  not  now  be  done  satisfactorily,  as  the  weir-wickets 
are  handled  from  the  service-bridge,  and  the  opening  of  the  weirs  draws 
the  ice  and  drift  against  the  bridge,  and  makes  it  impossible  to  lower 
it.  We  have  already  lost  the  bridges  of  Weirs  1  and  2  from  this  cause, 
and  as  the  cause  itaelf  could  not  l^  removed,  and  as  the  dam  conid  be 
raised  and  lowered  without  the  use  of  service-bridges,  those  that  were 
destroyed  have  not  been  rebuilt. 

After  designing  several  trippers  for  use  on  the  weirs,!  become  dissat- 
isfied with  this  method  of  working  the  weir- wickets,  on  account  of  the 
difficulty  of  guarding  against  the  heavy  deposits'  of  gravel  which  are- 
known  to  accumulate  on  the  weirs  when  the  dam  is  down,  and  also  on 
account  of  the  great  cost  of  changing  the  structure  so  as  to  adapt  it  to 
the  use  of  trippers.  I  finally  concluded  that  the  dam  could  be  safely 
and  easily  dropped  by  placing  the  maneuvering  boat  on  the  lower  side 
of  the  line  of  wickets  and  pushing  the  wickets  up-stream  until  the  props 
dropped  off  of  their  seats,  using  a  push-bar,  worked  by  our  present  ma- 
chinery. The  advantages  of  this  method  of  working  are  very  great; 
it  is  inexpensive,  it  makes  bridges  unnecessary,  it  places  the  boat  where 
it  is  sheltered  froin  ice  and  drift,  it  enables  the  crew  ta  see  that  the 
space  below  a  wicket  is  free  from  logs  before  the  wicket  is  dropped, 
and  it  provides  a  safe  method  of  handling  the  pass  as  well  as  the  weirs. 
There  seems  to  be  no  reasonable  doubt  of  the  success  of  the  device,  and 
accordingly  apparatus  has  been  built  and  attached  to  the  maneuvering 
boat  As  the  dam  has  been  down  since  October  there  has  been  no  op- 
portunity to  test  it  as  yet.  If  its  success  is  as  great  as  is  anticipated 
the  problem  of  handling  large  movable  dams  in  rivers  that  are  ob- 
structed by  ice  and  drift  will  have  been  solved. 

There  is  never  any  difficulty  in  raising  a  movable  dam  from  a  ma- 
neuveringboat placed  above  it,  as  at  that  time  there  is  neither  ice  nor 
drift  to  interfere ;  the  dif&culty  hitherto  has  been  in  lowering  the  dam 
in  the  face  of  a  rise  bringing  with  it  large  quantities  of  drift  and  ice. 

puring  the  year  the  lock  in  all  of  its  details  has  worked  very  satisfiEM}- 
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torily.  The  insertion  of  spring  tag-links  in  the  operating  chains  has 
been  a  decided  improvement.  The  lock-gate  engines  have  been  honsed 
and  new  decks  have  been  pnt  on  the  gate  recesses. 

In  the  dam  a  few  of  the  defective  steel  cross-heads  have  been  re- 
placed by  wronght-iron  ones,  and  the  present  proportion  is  71  of  the 
former  to  68  of  the  latter.  The  scour  below  the  dam  still  needs  atten- 
tion, and  it  is  proposed  to  drive  piling  among  the  riprap  in  order  to 
break  the  force  of  the  overfall. 

For  farther  details  reference  is  made  to  the  annexed  report  of  Mr. 
William  Martin,  the  resident  engineer. 

The followingtable  Rhows  the  oommeroe passing  the  dam  daring  three  yeani  end- 
ing Jane  30,  1^: 


▼eMela  pMsing  the  Daris  laUnd  Dam. 


FieiirhftboalB 

TttW-bcNito 

Model  bargM 

C<Mlb08te 

Goal  barges 

Cpalflate , 

Bafts 

lOtoellaiMoiis  eraft^. 


Total 

Number  of  looksges 


l8M-'87. 


Through 

naTiftable 

paeo. 


414 

S3 

8,385 

806 

1.^ 

^Ul 

8^820 

63 

06 


17,817 


Tfaroogh 
lock. 


Thionffh 
luiTi  gable 
pass. 


66 

9 

690 

14 

42 

451 

687 

7 

67 


1,902 
673 


1887-'68. 


836 

34 

2,446 

121 

1,752 

6^.822 

1,947 

66 

50 


13,064 


Through 
lock.' 


36 

9 

549 


100 

352 

757 

7 

61 


1,871 
712 


1888-*89. 


Through 
navigable 
pase. 


687 

134 
3,644 

211 

]»811 

8.520 

3.545 

93 

184 


18,829 


Throagh 
lock. 


26 

2 

141 

2 

77 

356 

216 

4 

12 


836 
352 


Detailed  etatement  of  expenees  imemrred  at  the  Davis  Island  Dam^  Ohio  BiveTf  during  the 

fiscal  year  ending  June  30, 1889. 


Month. 


1888. 

Joly. 
Aug.. 

Kov.,. 
Deo.. 

18B9. 
Jen  ... 
Feb... 
Mar... 
Apr... 
May  .. 
Jflne.. 

Totels. 


Oflloe  aad"^  general  administration. 


11.280.00 


630.00 
61Sl60 
86L67 


4A5lOO 
615.00 

a&oo 

615.00 

606.67 

.  566160 

6,660.84 


I 
I 


$15.06 


27.25 


2L50 

17.82 

206166 


100.62 


369.80 


I. 


983.33 


376.83 


175.00 

176.03 

6&83 


867.49 


I 


1| 


^ 


IS2.88 
83.86 
15.95 
18.00 
98.40 
63.08 


31.05 

120.00 

8l20 

62.88 

.60 


586.96 


952.88 
1,897.19 
81.00 
648.00 
786.65 
1,020.58 


703.55 
927.82 
885.25 
667.88 
707.79 
660.50 

8,844.09 


Tools 
and 
appli- 
ances. 


Repairs. 


I 


976.59 
4.65 
136.83 
147.48 
.70 


7.20 
80.03 

8.00 
17.85 
13.03 

436.76 


9394.29 


894.29 


I 
I 


92,034.00 


1,372.73 
269.73 


36a  46 

8.30 

18&95 

472.12 


4,704.29 


I 

I 

u 

o 


9334.58 


38.17 

79.68 

2.00 


18.87 
468.30 


o 
H 


$391.20 
2,034.00 


1.372.73 
584.31 


406.63 

87.08 

100.95 

472. 12 

13.87 

5.566.88 


Grand 
total. 


1, 868.07 
2,069.65 
783.33 
2,255.86 
1, 615. 50 


703.55 
1,341.66 
1.004.16 

861.83 
1,197.76 

593.40 

14, 347. 73 
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Estimate  for  JUoal  year  ending  June  30, 1890. 

Sal«riM •.....' 17, 

Gauge  reports 4M 

Telf^bone ?# 

HatanJgM,  for  ftiel  and  light • SSI 

Oil,  lines,  and  other  supplise Ml 

DiTer. SI 

Diver's  dress .• # 

Biprap  protection  below  dam ; 9^  Ml 

Breecn  weight  for  wickets  for  narigable  pass M 

Bepair  of  qoarterson  Davis  I«land SM 

Bepair  of  stone  steps  of  look-keeper's  hoose Ul 

Fost-offloebox 8 

Contingencies • 1, 


Total Ud 

BBPOBT  OF  WILUAM  MABTIN,  A80I6TANT  KNOUnESR. 

LOCK. 

TerrC'plein  of  look, — ^The  terre-plein  within  the  land  wall  inclosnre  which  was 
sown  with  graoQ  sood  last  vear  had  began  to  assume  an  attractive  appearance,  bnt  the 
rain-storm  on  the  night  of  the  10th  of  May  washed  down  some  of  the  railroad  em- 
bankment, depositing  the  d6bri8  on  the  terre-plein  and  destroying  the  grass. 

To  attempt  a  remedy  wonld  be  useless  nntil  the  question  oi^ property  line  between 
the  United  States  aod  the  Pittsburg,  Fort  Wayne  and  Chicago  Railway  has  been 
settled,  because  any  work  of  a  permanent  character  might  be  forfeited  by  us  in  the 
settlement  of  the  dispute. 

Lock-aates, — ^The  lock-gates  continue  to  work  satisfactorily,  no  troable  having 
arisen  from  any  cause.  Flexible  gate-chain  connections,  for  relieving  the  initial 
strain  ou  the  chains,  were  attached  to  each  gate,  one  at  each  end.  A  trial  test  was 
made  with  very  satisfactory  results. 

New  timber-decks  were  constructed  over  the  gate  recesses.  These  decks  were  nec- 
essary to  keep  out  the  debris  which  is  washed  over  the  railroad  embankment  by 
heavy  rains.  Hatches  are  constructed  in  the  decks  for  access  to  the  gates  in  making 
repairs,  for  cleaning  out  debris  from  the  recesses,  and  for  ventilation. 

Lock-gate  engine- houaee, — Houses  for  protecting  the  lock-gate  engines  from  the 
weather  were  constructed,  one  at  each  lock-gate,  As  the  engines  are  so  arranged 
that  they  can  be  moved  to  the  rear  of  the  lock-gate  recesses  «t  times  of  floods,  it  was 
necessary  to  make  the  houses  so  that  they  could  be  removed  from  the  engines  as 
quickly  as  possible.  The  roof  and  sapporting  stanchions  of  each  house  are  made  of 
iron,  the  stanchions  being  fastened  to  the  bed-plates.  The  sides  and  ends  are  com- 
posed of  wooden  batten  doors,  detachable  for  vcDtilation,  and  to  allow  of  the  engines 
being  moved.    The  roof  and  its  supports  are  carried  along  with  the  engines. 

Lwoer  guide-wall. — I  would  now  renew  my  recommendation  that  the  guiding  crib 
below  the  lock  be  extended.  The  crib  is  now  250  feet  long,  but  this  length  in  insuf- 
ficient for  the  easy  entrance  to  the  lock  of  long  tows.  The  eddy  caused  by  the  lock 
and  the  lower  gate  recess  creates  so  great  an  inset  of  the  current  towards  the  guid- 
ing crib  as  to  bind  boats  against  it,  thus  making  their  entrance  to  the  lock  very  dif- 
ficult. The  crib  should  be  extended  down-stream  about'  400  feet,  making  the  total 
length  of  crib  650  feet.    Its  height  should  be  11  feet  6  inches. 

Noeinp  on  look-toalle, — ^The  original  design  of  lock  oont-emplated  a  timber  noaii*;; 
placed  in  a  rabbet  cut  in  the  coping.  Before  completion  this  feature  was  abandoned 
and  the  walls  were  left  with  squared  comers,  without  protection  to  the  mooring- 
lines  of  boats.  During  the  year  timber  nosings  for  this  purpose  were  secured  on  the 
lock-walls,  one  being  placed  at  each  of  the  ten  check-posts. 

DAM. 

DestrueHon  of  eervioe  bridgea  of  Weir  2.~The  extraordinary  flood  out  of  the  Mo- 
nongahela  River  July  9,  which  attained  at  this  point  the  height  of  20.77  feet,  de- 
stroyed a  great  deal  of  property,  principally  of  the  coal  operators,  who  lost  heavily 
in  barges  and  coal-boats  loaded  with  coal  for  shipment. 

The  water  at  Lock  No.  4,  44  miles  from  Pittsburgh,  reached  the  greatest  known 
height  on  the  evening  of  July  10,  it  being  39  feet  above  the  lower  miter-sill  of  the 
lock. 

Previous  to  this  flood  the  Davis  Island  Dam  had  been  up  twenty-two  days,  and  this 
enabled  the  coal  operators  to  bring  into  the  Pittsburgh  harbor  and  thus  make  secure 
the  balk  of  their  coal 

The  following  are  the  words  used  in  this  connection  by  a  well-known  operator :  "  It 
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WII6  ft  fl^odsend  that  the  Davia  Island  Dam  had  been  up  the  twenty-two  daysprevions 
to  the  flood,  for  otherwise  not  a  boat  or  barge  would  have  been  saved  from  destruc- 
tion, as  the  first  boat  adrift  would  have  started  others,  and  they  in  their  turn  the 
entire  fleet."  This  flood  was  no  excei>tion  to  many  previous  ones,  inasmuch  as  large 
quantities  of  dnft-wood  accompanied  it.  So  destructive  was  the  flood  in  the  Monon- 
gahela  Valley  that  coal-tipples  and  other  coal-mining  appliances  were  destroyed, 
which  helped  to  swell  the  mass  of  debris. 

As  the  rise  in  the  river  was  expected,  we  proceeded  to  lower  the  dam  in  the  usual 
manner.  i.e.,  bv  beginning  at  the  Davis  Island  or  Weir  end  of  dam.  By  so  doing  the 
|KX>1  is  lowered,  and  the  work  on  the  navigable  pass,  which  is  done  from  the  maneu- 
vering boat,  is  made  safe. 

The  draught  of  water,  created  by  lowering  the  weir  wickets,  lodged  in  the  gap  and 
against  the  service  bridge  large  masses  of  drift,  composed  of  coal-flats,  coal-tipples, 
and  other  debris*  The  pressure  from  this  accumulation  became  so  great  on.the  serv- 
ice-bridge of  Weir  2  as  to  destroy  it. 

Ciro»8-head8  o/idc^^— During  the  fiscal  year  Just  closed,  as  during  the  years  past 
since  the  construction  of  the  dani,  the  steel  cross-heads  of  the  navigable  pass  have 
given  much  annoyance  by  breaking. 

In  the  fall  of  lo87  it  was  decidea  to  procure  wrought-iron  cross-heads  to  replace 
all  the  steel  ones.  The  iron  ones  were  procured  and  we  have  been  gradually  substi- 
tating  them.  During  the  year  we  replaced  four,  making  the  total  of  wrought-iron 
croes-neads  sixty-eight,  leaving  seventy-one  yet  to  be  replaced.  This  work  could  only 
be  carried  on  while  the  dam  was  beine  raised,  it  being  considered  by  the  workmen 
too  hazardous  to  change  cross-heads  while  the  dam  was  up.  It  was  also  deemed  im- 
pmdeot  to  attempt  to  raise  the  wickets  for  the  purpose  of  changing  cross-heads  after 
the  dam  had  been  down  a  little  while,  because  the  travel  and  sand  that  accumulate 
between  and  beneath  the  wickets  drops  into  the  place  vacated  by  them  after  they 
are  raised,  thus  preventing  the  wickets  from  reseating  themselves  after  the  repain 
are  made.  Several  attempts  were  made  to  do  this  work  with  the  dam  down,  but  it 
vras  found  impracticable,  as  the  gravel  washed  into  and  around  the  fastenings  of  the 
lower  journals  of  the  horses  as  fast  as  it  could  be  cleared  out,  making  the  work  tedi- 
ons  and  allowing  but  little  progress. 

S<»wr  Mow  <2aiii.— The  frequent  maneuvers  of  the  dam  in  the  short  time  it  was  up 
caused  a  scour  in  the  river-bed  at  Weir  3  to  the  depth  of  13  feet,  at  a  distance  of  15 
feet  below  the  dam.  The  scour  occurred  notwithstanding  the  large  quantities  of  riprap 
atone  that  had  been  deposited  below  the  dam  for  its  protection.  To  guard  against 
future  ii^ury,  it  was  decided  to  drive  piles  in  the  river-bed  below  the  dam  in  quincunx 
order,  fn  rows  5  feet  apart,  placing  the  first  row  10  feet  distant  from  the  foundation, 
and  to  fill  in  between  the  piles  with  riprap  stone.  This  work  has  been  started  aud 
will  be  pursued  at  intervals  until  perfect  protection  is  secured.  Un  the  8th  of  Octo- 
ber, when  the  dam  was  lowered,  Weir  3  had  been  down  several  hours  previous  to 
lowering  the  pass.  The  swift  Current  around  Pier  No.  3  nnderminod  the  upper  end 
of  it,  which  overhunff  the  foundation  of  Weir  3  a  distance  of  23^  foet.  The  upper  end 
of  the  pier  dropped  20  inches,  the  lower  end  resting  on  the  foundatiou  of  Weir  3.  This 
condition  of  the  pier  will  not  interfere  with  the  operation  of  the  service  bridge. 

New  w^thod  of  handling  dam, — The  practice  in  maneuvering  the  dam  by  boat,  both 
in  raising  and  lowering,  has  been  in  accordance  with  the  established  custom,  which 
is  to  operate  from  above.  With  a  clear  river,  free  from  drift,  this  method  is  very 
satisfactory;  but  the  difiiculties  hitherto  eucountered  oq  account  of  drift-wuod,  and 
the  possibility  of  being  compelled  to  lower  the  dam  with  the  pool  frozen  over,  as  was 
the  case  in  January,  1888,  have  led  to  the  introduction  of  a  device  for  lowering  the 
dam  bv  working  from  below. 

By  the  new  device  the  boat  will  be  broadside  below  the  dam  and  out  of  reach  of 
the  overflow.  The  boat  is  fastened  to  the  wicket  adjacent  to  the  one  to  be  lowen*d 
and  out  of  the  way  of  the  faJl  of  the  latter.  By  means  of  a  wrought-iron  beam, 
oi>erated  by  the  proper  mechanism  from  the  engine  on  the  maneuvering  boat,  the 
wicket  is  pushed  forward  until  the  prop  drops  from  the  second  step  of  the  nurter,  the 
steam  is  shot  off  from  the  engine,  and  the  pressure  of  the  water  on  the  wicket  re- 
verses the  machinery;  the  wicket  slowly  descends  until  it  is  free  of  the  catch  on  the 
pushing  beam,  when  it  drops  by  its  own  gravity. 

By  this  method  of  lowering  the  dam  the  boat  is  placed  in  a  ver^  secure  position 
compared  with'  the  method  of  lowering  the  dam  from  above,  by  which  the  boat  ^as 
liable  to  be  drawn  throu^  the  gap  and  sunk  if  a  line  should  break,  as  happened  on 
one  occasion. 

It  will  require  very  little  power  to  move  the  boat  along  the  line  of  the  dam  as  the 
wickets  are  dropped,  as  two  friction- rollers  will  be  mounted  on  the  boat,  one  at  each 
end,  which  will  roll  along  the  back  of  the  dam,  and  at  the  same  time  form  a  fender  to 
keep  the  boat  at  its  proper  distance. 

im/if-^ap.—The  problem  of  handling  the  large  quantitlesof  drift-wood  which  ac- 
cummate  above  the  dam,  and  which  have  been  a  source  of  much  labor  and  annoyance 
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in  y^ara  paat,  fa  about  beiug  solved  by  the  construction  of  a  bear-trap  chute  iu Weir  1. 
The  purpose  of  this  chute  is  to  pass  through  or  oyer-tho  dam  the  quantities  of  drift 
which  hitherto  have  had  to  be  towed  through  the  lock  or  tied  to  the  shores  on  both 
sides  of  the  river  and  set  adrift  after  the  dam  was  lowered. 

Work  on  this  improvement  was  commenced  August  25  and  continued  tintil  De- 
cember 18,  1888,  when,  on  account  of  high  water,  operations  were  suspended  for  the 
winter.  As  the  cofifer-dam  used  for  the  oonstrnction  of  the  bear-trap  is  located  within 
14C  feet  of  the  middle  of  the  river,  it  was  a  difficult  task  to  prevent  its  destmction 
by  doating  ice  during  the  winter.  Piles  for  its  protection  were  driven  above  the 
cofi'er-dam ;  but  during  the  flood  of  February  19  the  ice  or  other  floating  obj€«t8 
broke  into  it,  washing  out  the  puddling  and  destroying  the  frame- work.  A  portion 
of  the  coffer-dam.  146  feet  in  length,  was  thus  swept  away.  To  preserve  the  remain- 
iug  'S27  feet  of  tne  coffer-dam  additional  piles  were  driven  from  each  upper  comer 
obliquely  up-stream  for  a  distance  of  1^  feet,  terminating  in  a  cluster  at  a  common 
point.  These  additional  piles  warded  off  the  ice  and  prevented  any  further  damage  U> 
the  coffer-dam. 

Operations  were  resumed  April  22, 1889.  A  row  of  piles  was  driven  around  each 
pier  of  the  bear-trap  to  protect  it  from  scour.  These  will  also  serve  a  good  purpose 
in  holding  up  the  banks  of  the  excavation  for  the  upper  end  of  the  north  pier.  The 
high  water  that  prevailed  during  the  week  ending  May  4  prevented  any  but  pre- 
paratory work  being  done.  The  ruptnre  made  in  tne  coffer-dam  during  the  winter 
by  ice  and  drift  was  repaired,  the  coffer-dam  was  pumped  out  and  cleared  of  2  feet 
of  debris  caused  by  the  rupture,  and  work  on  the  permanent  stmoture  continued. 
The  excavation  for  the  upper  end  of  Pier  1  was  made  to  a  depth  of  6.67  feet  below 
the  main  sill,  and  31  courses  of  masonrv,  each  20  inches  in  height,  were  laid.  Three 
courses  of  masonry  have  been  laid  on  Pier  2,  making  the  height  of  this  pier  8  feet  4 
inches,  or  the  same  height  as  the  lower  half  of  Pier  1. 

On  the  evening  of  May  31  operations  on  construction  were  suspended  because  of 
an  expected  rise  in  the  river.  Reports  indicated  that  a  12-foot  stage  of  w^ater  would 
be  reached,  but  instead  the  rise  was  tiansformed  into  a  deluge  by  the  sudden  releasing 
of  the  waters  of  a  mountain  lake  owned  by  the  South  Fork  Fishing  and  Hnnting 
Club. 

This  lake  was  formed  by  damming  the  South  Fork  of  the  Conemangh  River  at  a 
point  about  2}  miles  southward  from  South  Fork  Station,  on  the  Pennsylvania  Rail- 
road, where  the  stream  empties  into  the  Conemangh  River,  Sonth  Fork  Station  be- 
in^  about  11  miles  east  of  Johnstown,  in  Cambria  County.  The  dam,  which  had  a 
height  of  72  feet,  gave  way  about  3  o'clock  on  the  afternoon  of  May  31.  and  the  vast 
body  of  water,  which  had  au  area  of  400  acres,  was  precipitated  with  stupendous 
force  into  the  vallevs  on  the  South  Fork  and  the  Conemaugli  River. 

Enormous  rains  bad  fallen  in  this  mountain  region,  and  both  the  Allegheny  and 
Mouougahela  Rivers  rose  rapidlv.  The  great  volume  of  water  began  to  reach  Davis 
iHlaad  Dam  at  midnight,  at  which  time  the  gauge  read  13^  feet.  So  sudden  was  the 
coming,  that  it  was  then  impossible  to  protect  our  machinery  and  appliances  from 
damage.  We  succeeded  in  getting  all  our  boats  to  the  island,  but  the  engine,  pump, 
and  derricks  reiuaiined  in  position.  The  river  began  to  rise  at  6  p.  m.  May  31,  when 
the  gauge  showed  0.42  feet,  and  the  rise  reached  its  maximum  at6p.  m.  June,  1  when 
the  gauge  showed  22.36  feet.  The  rains  at  headwaters  since  the  breakage  of  the 
South  Fork  Dam  kept  the  river  at  a  high  stage,  and  it  was  not  nntil  the  morning  of 
June  5  that  the  fall  was  sufficient  for  us  to  ascertain  the  condition  of  tho  work. 

The  steam-engine  was  forced  off  of  the  pier  into  the  coffer-dam  inolosure,  and  the 
two  derricks  were  knocked  down,  but  are  uninjured.  Two  hundred  and  thirty-six 
feet  of  the  coffer-dam  was  destroyed,  and  will  require  rebuilding  before  operations  on 
the  permanent  work  can  bo  resumed.  The  frame  of  the  centrifugal  pomp  was  broken ; 
the  discharge-pipe,  28  feet  long,  one  section  of  2-inch  shaft,  10  feet  long,  with  pulley, 
weie  lost.  The  steam-eugino  was  not  damaged  beyond  breaking  the  governor  and  a 
few  pipe  conuectious.  Considerable  of  the  lumber  from  the  ooSer-dam  baa  been  re- 
covered and  can  be  utilized. 

Operations  were  again  resumed  on  the  7th  instant.  The  wreck  of  tho  coffer-dam  has 
been  cleared  out ;  the  engine,  pump,  and  derricks  put  in  order  for  service.  Work  was 
f^^o"  suspended  on  tho  15th  on  account  of  another  rise  in  the  river  which  lasted  nntil 
tho  2;ith,  when  work  was  again  resumed,  and  was  in  progress  at  the  oloee  of  the  fiscal 
year.  *• 

Back  Jiiver  Dam.— This  dam  is  a  pormanent  structure,  465  feet  long,  its  crest  having 
the  same  reference  as  the  movable  dam,  and  connects  Davis  Island  with  the  south 
?  ®iii  w  ®  ^^^  constrnction  of  this  dam,  seven  years  ago,  the  channel  above  It  has 
been  filled  to  a  depth  of  6  feet  by  natural  deposit. 

wWhrJ^f^^K  "®  «^our  has  taken  place;  on  the  contrary,  a  hole  10  feet  deep, 
^!i  t.n  ^!2^  there  when  the  dam  was  finished,  has  been  filled  in  to  within  1  foot  of 
n^liitli  #  II  ®/*,™'  i^o®^^^  extending  an  indefinite  distance  below  the  dam  with  a 
uniiorm  fall  of  ai>out  3  per  cent.    The  tail  of  the  dam  is  constructed  with  a  rising  in- 
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cH nation  of  0.75  feet  vertical  to  5  feet  horizontal,  wliicli  gives  snch  action  to  the 
falling  water  as  to  prevent  injury  to  the  river-bed  below  the  dam. 

The  structure  never  sustained  injury  from  ice  or  other  cause,  except  that  some  of 
the  sheeting  was  torn  off  the  dpwn-stream  face.  In  replacing  tne  few  plank  torn  off 
long  drift- bolts  were  used  instead  of  the  ordinary  spikes,  and  the  plank  thus  put  on 
are  secure.  At  present  a  few  plank  are  off  the  down-stream  face  ;  a  result  of  the  late 
flood.  The  river  is  yet  too  high  to  ascertain  whether  or  not  the  tail  of  the  dam  sus- 
tained any  ii^nry. 

The  guiding-orib^  are  in  good  condition,  as  is  also  the  ramp  at  the  south  end  of  the 
dam. 

The  wagon-'way  over  the  ramp  is  advantageously  used  for  the  purpose  for  which  it 
was  designed.  The  Back  River  Dam  in  all  its  belongings  I  consider  in  good  condi- 
tion. 

MISCKLLANBOUS* 

NaUnral  gd8» — Our  supply  of  natural  gas  for  fuel  and  light  on  the  lock  side  of  the 
river  is  still  received  from  the  Fort  Pitt  Natural  Gas  Company,  under  a.  written  con- 
tract, at  the  rate  of  $350  pe r  an n  n  m. 

The  gas  for  the  torch  on  Davis  Island  is  supplied  by  the  Bellevue  Natural  Qas  Com- 
pany, whose  lines  cross  Davis  Island.  The  gas  is  supplied  for  the  torch  in  considera- 
tion of  the  right  of  way  for  laying  their  pipes  across  the  island. 

Operation  of  dam,T— The  dam  was  up  at  the  beginning  of  the  fiscal  year  and  was 
maneuvered  on  the  foUowio^  dates : 

Lowered  pn  July  10 ;  up  nine  days. 

Raised  on  July  28. 

Lowered  on  August  19;  up  twenty-three  days. 

Raised  on  September  8. 

Lowered  on  September  10;  up  three  days. 

Raised  on  September  17. 

Lowered  on  October  8 ;  up  twenty- two  days. 

Dam  up  during  the  fiscal  year,  fifty-seven  days. 

During  the  maneuver  of  July  10  the  accumulation  of  drift  behind  the  maneuvering 
boat  made  it  impossible  to  pull  the  boat  back. 

The  steamer  D.  B,  Wood  was  ciedled  to  our  assfstance  and  towed  our  maneuvering 
boat  to  the  rear  of  the  drift-pile,  which  we  pushed  ahead  of  us  into  the  gap.  We 
were  thus  enabled  to  resume  the  operation  of  lowering  the  dam.  In  lowering  the 
dam  on  August  19  the  same  difflonlty  with  drift  was  experienced.  We  were  assisted 
on  this  occasion  by  the  steamer  Maggie, 

Wo  hope  in  the  future  to  aroid  all  difficulty  from  drift  by  the  adoption  of  the  new 
method  of  lowering  the  dam  by  working  from  below,  described  in  another  part  of 
this  report. 

Workng  force. — Our  working  force  consists  of  eight  men,  and  is  divided  into  equal 
parties,  one  for  operating  the  lock  and  the  other  the  dam.  When  the  dam  is  up  each 
party  attends  solely  to  its  respective  duties,  but  when  the  dam  is  being  raised  or 
lowered  both  parties  engage  in  this  work,  except  one  man,  who  attends  to  the  lock. 

I  take  this  occasion  to  attest  to  the  faithful  services  of  Mr.  J.  W.  Riggs,  the  chief 
lock-keeper,  who  has  directed  the  working  parties,  and  to  the  several  assistants  com- 
posing the  force  both  on  the  lock  and  dam. 
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IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

« 

Daring  1888  the  masonry  of  the  lock  was  completed  and  the  terre- 
plein  and  slopes  were  graded.  To  put  the  lock  in  condition  for  service 
it  is  necessary  to  lay  the  miter-sills,  to  bnild  and  place  the  gates,  to  set 
the  operating  machinery,  and  to  dredge  the  outlet  and  the  inlet.  In 
addition  to  the  above  it  will  be  necessary  to  place  a  guiding-crib  above 
the  river  wall  and  a  dry  wall  below  the  land  wall,  to  pave  the  slopes 
and  terreplein  of  the  lock,  aud  to  build  a  lock-keeper's  house ;  but  all  of 
this  can  be  done  after  the  lock  is  in  operation. 

The  abutment  was  entirely  completed  and  the  bank  graded  in  1888. 
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A  contract  for  building  the  dam  was  let  on  the  17th  of  January,  1889, 
to  O.  I.  McDonald,  of  Pittsburgh,  and  the  work  is  to  be  completed  on 
or  before  the  close  of  the  calendar  year. 

The  contractors  for  furnishing  lock  timber,  Messrs.  Mapel  Brothers 
and  Titus,  having  failed  to  ftimish  any  timber  that  would  pass  inspectiOB, 
their  contract  was  annulled  and  arrangements  made  to  purchase  timber 
in  oi)en  market. 

A  contract  for  furnishing  machinery  for  the  lock  was  made  with 
Messrs.  Lambert  Bros.  &  Go.,  of  Ironton,  Ohio,  under  date  of  June  17, 
1889. 

Work  during  the  fiscal  year  was  greatly  embarrassed  by  floods,  that 
of  July,  1888,  having  been  the  highest  on  record  in  the  Monongaihela 
River,  being  37  feet  above  low  water  at  the  site  of  the  lock. 

At  the  close  of  the  fiscal  year,  there  is  every  prospect  that  the  lock 
and  dam  will  be  completed  and  opened  to  navigation  before  the  dose 
of  1889. 

For  further  details  reference  is  made  to  the  report  of  Mr.  P.  J.  Schopp, 
the  resident  engineer,  hereto  annexed. 

If  it  is  the  design  of  Congress  to  continue  the  improvement  of  the 
Monougahela  River  above  Morgantown,  in  accordance  with  my  report 
of  December  11, 1875  (Report  of  Chief  of  Engineers,  187a,  Part  II, 
page  129),  the  time  has  now  come  for  making  a  l^ginning,  for  which  an 
appropriation  of  $60,000  will  be  required. 

Money  statement. 

July  1, 1688,  smonnt  available |49»86L97 

▲moant  appropriated  by  act  of  Angwt  11, 1888 35,000.00 

84,861.97 

Jaly  1, 1889,  amoaDt  expended  daring  fiscal  year,  exclnsiye  of 

liabilities  oatoUndingJaly  1,1888 $13,534.65 

July  1, 1889,  outstanding  liabilities 703,97 

July  1,  1889,  amount  covered  by  existing  contracts 38, 727. 06 

62,966.70 

July  1,  1889,  balance  available *, ^ 31,896.27 

i  Amount  that  can  be  jirofitabl^  expended  in  fiscal  vear  ending  Junjd  30, 1891    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


AbairaotofpropoBaUforfumiihing  white  oak  timber  for  gatee  and  miter'tilU  of  Look  No. 

S,  Monongahela  River,  opened  June  15, 1888. 
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Kame  and  addreu  of  bidder. 


Per  1.000' 
feet,  B.  M. 


Hapel  Bros.  Sc  Titai,  Greensboroogh,  Pa. 
Alpheas  Dilliner,  Stewartotown,  W.  Ya .. 
C.  li.  Stooer,  PiUabarKb,  Pa 


40L00 

47.00 


Contract  awarded  to  Mapel  Bros.  Sl  Titus,  and  executed  under  date  of  Jnly  19, 188& 
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Ahstraoi  ofpropa»aU/or  eo%9truoiim§  Dam  No.  8,  Monongdkela  Bwer,  opened  January  8, 

1889. 


Now 

Kaneand  AddNH  Of  biddMT. 

Timber 
perH. 

BolU 
poond. 

Spikea 

Stone 

per 

oabio 

yard. 

Back- 

Ingper 
cnblo 
yard. 

Aggrogate. 

1 

G.  L  HoDonald,  Pittabnrgh,  Pa 

$24.00 
81.76 
2a  00 
46.00 

80.00 

OenU, 

4 

? 

5 

4 

Oenia. 

4 

J» 

5 
8 

$L17 

.96 

1.58 

1.00 

2.00 

$1.00 
.60 
.25 
,75 

2.00 

$38,727.08 

2 
3 

4 
6 

Andrew  W.  Me)>oniad,  CJoraopdia,  Pa 

Hoag  it  Petltdidier.  PittslmrgL.  Pa 

J.  K.  King  A  Co..  Belpie,  Ohio. 

Free  A  Meredith  Conaolidated  Company, 
PiUaborxh,  Pn TTT.... 

42,e6a73 
44.038.78 
53,453.35 

71.870.00 

Contract  awarded  to  C.  I.  McDonald,  and  execnted  under  date  of  January  17, 1889. 

Aheiraai  ofprcpo9alsforfitmUhing  and  delivering  the  operating  wutekinery  for  Look  JYo.'8^ 

Siomongahela  £iver,  opened  June  6, 1889. 


Na 


1 

2 
8 
4 
5 

8 
7 
8 


Kameand  addreaa  of  bidder. 


I4unbert  Brae.  A.  Co.,  Ironton,  Ohio. ................... 

Hceflni^off  A  Lane  P'd'y  Company,  Oinolnnt^  Ohio. . . 

▼nloaa  Iron  Works,  Chicago,  111 

The  I A  X.  Oreenwaid  Company,  Cinoinnntl,  Ohio 

Weet  Point  MannfaoUiring  Company,   "Limited," 

Weet  Point,  Pn ^ , 

Betriek  A  Harvey.  Baltimore,  Md...T. 

John  G.Fritoeh,  Cincinnati,  Ohio 

UniTeraal  Badial  Drill  Company,  Cinoinnntl,  Ohio 


WroDgfat 

Caatiron 

Steel  per 
pound. 

iron  per 
pound. 

pound. 

TotaL 

€knt9. 

,   OentM. 

OenU. 

7 

7.8 

12.5 

$8,888.88 

ft5 

e 

27 

8,800.29 

10.5 

5.0 

17.0 

4,088.85 

7.75 

7.75 

7.75 

4,140.44 

0.5 

7.75 

0 

4.448.12 

7.75 

8.5 

15 

4,46156 

10.7 

7.2 

11.2 

4.473.77 

0.45 

• 

0 

28 

5,042.04 

Contract  awarded  to  Lambert  Bros.  &,  Co.,  and  executed  under  date  of  June  17«  1889. 


BXPORT  OF  ICR.  PHIL.  J.  8GH0PP,  ASSISTANT  KNOINBER. 

At  the  beginning  of  the  fiscal  year  the  Monouffahela  Valley  was  visited  by  the 
higheflt  flood  on  record.  The  water  reached  its  highest  point  on  July  10,  on  which 
diSe  it  stood  36.90  feet  above  low  water  of  Pool  No.  7.  Lock  No.  8  and  the  land  ad- 
joining were  flooded ;  tramways,  derricks,  hoisting  and  pumping  iiiachiuery  were 
displaced  by  the  irresistible  current;  owing,  however,  to  tne  precaution  of  secnriug 
the  tools  and  plant  by  tying  to  trees,  etc.,  very  little  damage  was  done,  and  the  loss 
consisted  principally  m  the  labor  of  replacing  articles  dislodged  by  the  flood. 

The  land-wall  and  wing-walls  of  the  lock  have  been  finished.  The  coping  of  the 
wings  was  extended  25  feet  further  in  order  to  reach  the  foot  of  the  bank.  This  ad- 
ditional coping  rests  on  beds  of  concrete  on  well-settled  ground. 

The  lock-chamber,  which  had  not  been  previously  excavated,  was  cleaned  out,  the 
excavated  material  being  deposited  behind  the  land-wall.  The  filling  behind  the 
land-wall  was  completed  by  taking  material  from  the  high  bank  opposite  the  lock. 
The  terre-plein  is  now  80  feet  wide,  from  face  of  wail  to  foot  of  bank,  which  latter  is 
graded  with  a  slope  of  1  on  2.  The  contractors  for  gate-timber  having  failed  to 
comply  with  the  terms  of  their  contract,  the  necessary  timber  has  been  purchasecl  in 
open  market. 

All  the  iron  work  necessary  for  constructing  and  anchoring  the  gates  has  been  re- 
eeived. 

The  timber  -for  the  movable  dam  in  the  head  bay  of  the  lock  has  been  purchased, 
and  eonatmction  com]||enced. 

The  abutment  on  the  left  bank  of  the  river  has  been  finished,  rising  42  feet  from 
the  bed-rock  of  the  river.  The  filling  behind  the  abutment  and  the  grading  of  the 
bank  has  also  been  completed.  A  contract  has  been  made  with  C.  I.  McDonald  for 
the  construction  of  a  crib-dam  across  the  river  between  the  lock  and  abutment.  The 
contractor  is  now  engaged  in  securing  the  necessary  material  for  the  dam,  which  is  to 
be  completed  during  the  present  season. 
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Tbe  land  of  the  United  States  at  Lock  No.  8  being  entirely  surrouDded  by  private 
property,  it  is  fouud  necessary  to  parcliase  a  strip  of  ground  for  a  roadway  counect- 
ing  with  the  public  road;    Negotiations  for  the  purchase  are  under  way. 

To  finish  the  improvement  at  Lock  No.  8  the  following  is  yet  required :  Construc- 
tion and  hanging  of  gat^s,  construction  and  placing  of  operating  machinery,  con- 
struction of  movable  dam  at  bead-bay  of  lock,  construction  of  dam  across  the  river, 
construction  of  a  guiding  crib  at  entrance  of  the  lock  and  of  a  gnide-wall  at  the  lower 
end  of  lock,  paving  the  slope,  buildine  lock-keeper's  hoase,  fencing  the  groond, 
and  erecting  a  tool-house  and  small  workshop. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  taken  from  the  annual  reports  of  the  Monongahela  Navi- 
gation Company,  show  the  commercial  movements  on  the  lower  or  northern  end  of 
the  river  for  six  years  ending  December  31, 1888 : 


Artldes. 


Briok nninber.. 

Cattle  and  horses do — 

Classified  freisht.. pounds.. 
Coal,  coke,  and  slacks  bosh' 

els 

Fire-clay tons.. 

Hogs nninber. . 

Iron  ore tons.. 

Iron  in  pifrs do  — 

Lumber foot.. 

Oil barrels. . 

Pipe tons.. 

Posts number.. 

PoBtd,  plt^-. do — 

Kailr6ad  ties do — 

Sand bushels.. 

Sheep number . . 

Sheep  and  hogs do 

Staves do  — 

Steel  rails tons.. 

Stone perches. . 

Timber feet.. 

Whisky barrels.. 

Wood cords.. 

Passengers number.. 


1883. 


1,806.161 

766 

35.170,470 

112,385,388 
5,704 


31.681 

785 

11,759,890 

1,470 


2,800 

258,005 

57,000 

733,700 


11,017 

135,000 

43,046 

15,635 

3.635,624 

5,710 

32 

26,058 


1884. 


,652,126 

280 

27,770,001 

81,706,852 

2,140 

3,381 

20,840 

17 

7, 142, 447 

52 


255 

210,200 

16,760 

679.000 

6,677 


23,844 

32.067 

2.001,740 

6,770 


26,871 


1885. 


588.802 

088 

27,366,-466 

85, 023, 107 

3,463 

1,845 

16,486 

"4 
6,414,212 

A  073 
595 

12,826 
201,040 

J,  800 
041,300 

4,464 


4,000 

22, 428 

4.350 

2,052.100 

5,203 

120 

24,688 


1886. 


3,008,802 
1.028 

96, 171,  aoi 

113,000,147 

3,205 

1.105 

17,823 

5 

6,820.804 


21,853 

114, 930 

'       2,150 

1,076,900 

3,600 


4.000 

45,705 

2.011 

2, 342, 146 

4.374 

102 

26,885 


1887. 


2.346,223 

1,357 

32,072.756 

78,012,000 

2,383 

8,451 

17,683 

7 

7,420,350 

307 

2,285 

I2.8t« 

100,4*^0 

44)0 

1.622,000 

7,771 


57.490 

520 

2.380,400 

1.3^7 


50.584 


188& 


2,001,996 

1,608 

34,300^650 

115,814,000 

3,476 

5^057 

8,079 

10 

9.185,400 


24.430 

140,200 

7.400 

1.147.000 

6.440 


3.000 

10.G88 

2,078 

3.741,830 

2,309 

06 

44,714 


For  statistics  of  the  commercial  movement  on  the  npi>er  end  of  the  river,  see  report 
on  operating  and  care  of  Lock  and  Dam  No.  9. 


D  D4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER. 

Daring  the  year  authority  was  received  to  raise  the  lower  part  of  the 
lock-walls  to  the  same  height  as  the  upper  part,  in  order  to  increase 
the  guard  of  the  lock,  the  old  guard  having  proved  too  low. 

It  was  hoped  that  this  work  could  be  completed  in  one  season,  but 
this  was  found  to  be  impracticable.  Both  of  the  lower  buttresses  were 
raised  3|  feet,  the  height  of  the  lower  lock-gates  was  increased  by  the 
same  amount,  one  course  was  laid  on  the  land  wall  between  the  but- 
tresses, and  the  apparatus  of  the  Stoney  valve  was  adapted  to  the  new 
conditions.  To  complete  this  work  it  is  necessary  to  raise  the  chamber 
walls  by  one  course  on  the  land  side  and  two  on  the  river  side,  and  to  fill 
iu  and  pave  behind  the  land  wall. 
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The  upper  arm  of  the  apper  lock-gate  has  become  ilecayed  and  must 
be  replace^l,  aud  a  few  stones  should  be  added  to  the  abutment  to  guard 
against  scour  behind  it. 

The  unprecedented  flood  of  July,  1888,  rose  several  feet  above  the  top 
of  the  banks  and  carried  away  the  lock-keeper's  house,  the  store-house, 
and  the  blacksmith^s  shop,  being  all  of  the  buildings  which  belonged  to 
the  work.  A  new  lock-keeper's  house  must  therefore  be  built,  but  this 
is  not  immediately  necessary,  as  the  present  lock-keeper  occupies  his 
own  quarters. 

The  ^s^m  is  in  good  order,  and  since  the  addition  of  the  crib  apron  on 
the  lower  side  there  has  been  no  injury  from  drift  or  undermining. 

The  defective  river  wall  was  repaired  by  injecting  140  barrels  of  ce- 
ment through  drill-holes,  and  75  barrels  were  also  injected  into  the  land 
wall.  The  cavities  in  these  walls  were  not  wholly  filled,  but  their  con- 
dition has  been  decidedly  improved. 

The  tract  of  land  attached  to  the  lock  is  so  small  that  it  is  proposed 
to  purchase  a  small  additional  tract  below  the  lock,  so  as  to  control  the 
approaches  to  the  lock  from  both  directions. 

For  further  details  reference  is  made  to  the  annexed  report  of  Mr. 
P.  J.  Schoop,  resident  engineer. 

Detailed  ataiement  of  expenees  incurred  at  Look  and  Dam  No,  9,  Monongahela  i^tvtr,  dur- 
ing the  fiscal  year  ending  June  30,  1889. 


G<mend  adminiBtration. 

Equip* 
men£. 

Repairs. 

Month. 

Salary  of 

lock, 
keeper. 

Mlsoella- 

neons 
ezpenaea. 

ToUl. 

Labor. 

Materials 

Total. 

Grand 
tout 

1888. 
JuIt 

$4.50 

.20 

37.01 

53.26 

$4.50 
50.20 
37.J01 
53.26 

$12.60 

224.76 

75.32 

44.10 

$17. 10 

Aninillt .  .......rr 

160.00 

$263.  52 
1,185.76 
2,117.91 
2,242.12 
1,023.05 

$3.50 

234.08 

27.21 

42.20 

62&67 

20.88 
2.65 

$267.02 
1,420.74 
2, 145. 12 
2,284.:i2 
1,6J1.72 

26.88 
2.65 

541  98 

SeDlember 

1,533.07 
2.242.48 

Ocoober 

November 

2,284.32 
1,750.39 

78.51 

Deoember 

60.00 

50.00 
60.00 
50.00 
60.00 
60.00 
50.00 

51.02 
1.63 

10L02 

51.63 
50.00 
52.02 
50.00 
50.00 
60.00 

3.65 

1889. 
Jftnii Ary ........... 

February .-- 

52.65 

March  .- 

2.02 

52.02 

Ama 

.42 

60.42 

May 

50.00 

Jose.  -.--,-.,,--.- 

50.00 

ToUl 

400.00 

140.64 

549.64 

360.85 

6,832.36 

966.00 

7, 79a  45 

8^70a94 

Estimate  for  fiscal  year  ending  June  30, 1890. 


RatoinfE  look- walls $8  150 

Bepair  of  npper  lock-walls 550 

FUllng  and  paving  behind  land  wall 860 

Saising  abutment 800 


Pnrchasoof  land $500 

Salary  of  lock-keeper 600 

Total 6,450 
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Commerce  paeeing  Lock  No,  9,  Monongakela  Rwer^  dmring  the  fiscal  year  ending  June  30, 

1889. 


Dite. 


1888. 


July 

Anguflt 

September 
October..., 
NoTember 
December  . 


i 

M 

I 


Up. 


ti 


u 

cl 


ToiM. 


Down. 


•i 

u 

cl 

A 


Tone. 


*4 

a 
p 
1-9 


FL^BM. 


JS 


(hih.Jt 


46 

17 
6 


2 
1 
2 


8 
2 


8 
1 
2 


90 

16 

5 


7 
8 


81.000 

178,000 

80.000 


Jaoaery  • 
Febraery 
March... 
April.... 

May 

June 


1888L 


2 


13 


8 
M 

20 


8 

i 

2 


41 


1 

5 

10 

8 


2 

i 


2,000 


1 
66 


18 


1 

4 
8 
6 


25^000 
676,000 


100.000 


12, 


IIS^SOO 


REPORT  OF  PHIL.  J.  SCHOPP,  AS8I8TANT  KNGIKSUI. 

The  following  prognuumeof  improvements  was  deoided  npon  at  the  beginning  of  the 
fiscal  year. 

To  raise  the  look-walls  40  inches,  bringing  them  up  to  the  level  of  the  upper  but- 
tresses, to  raiso  the  lower  gates,  and  to  repair  the  upper  gates,  the  upper  arms  of  which 
were  very  rotten ;  to  fill  the  space  between  the  raised  land- wall  and  the  bank,  necee- 
8itatint|[  the  taking  np  and  relaying  of  the  existing  paving ;  to  grout  the  lock- walls, 
to  repair  the  machinery  of  the  discharge  valve ;  to  improve  the  abutment  on  the  left 
bank  of  the  river,  by  building  up  the  central  wing  perpendicularly  and  raising  tiie 
abutment  below  it. 

This  programme  conld  be  carried  out  only  in  part. 

Before  work  was  commenced  the  July  flood  hful  done  considerable  damage  around 
the  lock,  carrying  away  all  the  buildings  belonging  to  the  United  States.  These 
buildings  were  or  frame,  and  consisted  of  an  office,  carpenter  shop,  blacksmith  shop, 
tool  shed,  and  stable,  and  the  fence  around  the  lot.  It  was  necessary  to  erect  tempo- 
rary buildings  and  repair  damages  before  beginning  work  on  the  lock.  A  tool  shed, 
smith  shop,  and  carpenter  shop,  with  small  office  attached,  were  put  np.  lliis  nnex* 
pected  outlay  somewhat  reduced  the  amount  available  for  the  repairs  of  the  lock  and 
abutment. 

To  get  the  stones  for  the  lock- walls  a  quarry  had  to  be  opened,  and  a  good  one  was 
found  opposite  the  village  of  Granville,  on  the  Monongahela  River,  about  6  miles 
above  the  lock.  Five  hundred  cubic  yards  of  stone  are  needed  for  the  contemplated 
improvements,  of  which  300  cubic  yards  have  been  quarried,  leaving  205  cubic  yards 
yet  to  be  procured. 

Ou  the  lock- walls  2G1  cubic  yards  of  masonry  were  laid,  leaving  186  cubic  yards 
yet  to  be  placed.  The  lower  buttresses  were  raised  40  inches  and  were  finished.  The 
remainder  of  the  land- wall  was  raised  20  inches.  With  the  exception  of  the  buttress, 
no  stones  were  laid  on  the  river  wall. 

The  lower  gates  have  been  raised  40  inches,  corresponding  with  the  elevation  of  the 
buttress. 

Both  lock-walls  have  been  grouted.  The  operating  machinery  of  the  discbarge 
valve,  known  as  the  Stoney  v^ve,  has  been  put  in  good  working  order ;  the  bed  plate 
has  been  firmly  set  and  a  now  upright  shaft  with  new  pinion  and  spnr-w heels  put 
in  place. 

On  account  of  the  lateness  of  the  season  nothing  else  could  be  done.  What  lemai  ns 
to  be  done  is  to  finish  the  lock-walls,  for  which  stones  will  have  to  be  cut ;  to  raise  the 
abutment,  to  re])air  upper  gates,  to  fill  between  land- wall  and  bank,  and  to  repave  the 
space  behind  this  wall.  ^ 
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DD5. 
mPBOVEMENT  OF  ALLEGHEIinr  BIYEB,  PENNSYLVANIA. 

Owing  to  the  late  date  at  which  the  river  and  harbor  act  of  1888  was 
passed  and  to  the  wetness  of  the  season,  it  was  impossible  to  carry  into 
effect  any  plans  for  improvement.  A  break  had  been  discovered  in  the 
dam  at  the  head  of  Six-Mile  Island,  bnt  the  dam  remained  continnously 
nnder  water  and  nothing  coald  be  done  beyond  accumulating  misrterials. 

A  contract  has  been  made  for  the  construction  of  a  dike  at  the  month 
of  Bed  Bank  Greek ;  and  the  construction  of  two  riprap  dams  at  the 
Oomplanter  Islands  will  be  begun  as  soon  as  the  stage  of  the  river  will 
permit. 

Water-gauges  have  been  established  at  Piirker's  Landing  and  at 
Freeport,  primarily  in  order  to  give  flood  warnings  to  the  Davis  Island 
dam,  but  they  will  also  be  useful  to  Allegheny  Biver  commerce. 

It  is  proposed  to  expend  further  appropriations  in  the  construction 
of  dikes  and  low  dams  wherever  abnormal  width  of  river  or  the  exist- 
ence of  duplicate  channels  make  them  advantageous. 

The  commerce  of  the  river  is  still  small,  but  it  has  experienced  much 
benefit  from  the  work  already  done. 

For  further  details  and  for  commercial  statistics  reference  is  made  to 
the  annexed  report  of  Mr.  J.  W.  Arras,  the  resident  engineer. 

ESTIMATE. 

For  continuing  the  work  of  building  low  dams  and  dikes  and  remov- 
ing rocks  an  estimate  of  (50,000  is  submitted. 

Money  statement 

Jnlyl,  1888,' amoont  available 1659.33 

Amoant  appropriated  by  aot  of  AagQst  11,  1888 25,000.00 

^,659.33 
Jaly  1.  1889,  amonnt  expended  during  fiscal  year,  exolnslYe  of 

liabflitiesoatstandingJnly  1,1888 $2,555.25 

Joly  1, 1889,  outstanding  liabilities 270.00 

Jnly  1, 1889,  amonnt  covered  by  existing  contracts 13, 783. 95 

16.609.20 

July  1,  1889,  balance  available 9,060.13 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891   50, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  the  river 
and  harbor  acts  otlti66  and  1867. 


1 
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Jhsiraet  of  proposalafor  conntrHoHug  dike  at  Red  Bank  Creek,  Allegkenff  £irer,  openei 

January  8,  1889. 


No. 


1 
2 
8 
4 

5 
6 

7 

8 

9 

10 

11 


Name  and  addraw  of  bidder. 


John  J.  Shipman,  Waabiogton,  D.  C , . . 

Joaboa  R.  King,  Belpre.  Ohio 

Andrew  W.  McDonald,  Goraopolia,  Pa 

L  V.  Hoag,  jr..  Pittobarsh,  Pa 

John  F.  King,  Belpre,  Ohio 

C  J.  McDonald,  PiUabargh,  Pa 

Free  St   Memdltb   Cooatntotion  Com* 

nany,  PUtsbargh,  Pa 

Weilman  &  Hpory,  KIttauning,  Pa  .... 

J.  L.  Long  &,  Co..  Fi-eeport,  Pa 

F.  6 wiuner,  Allegheny,  Pa 

P.  J.  Linnon  and  O.  A.  Mack,  Kitten- 

ning,  Pa ..< 
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$18,783.15 
14.388% 
15,035.03 
]5,4C7.40 
18. 441.  Sir 
18.951.05 

21,320.20 
22,151.90 
21.96100 
28,560.00 

42,228.05 


Coniraot  awarded  to  John  J.  Shipman,  andexecated  andttr  date  of  Januarj  17,  i&D. 


RRPORT  or  J.  W.  ARRAS,  A88I8TA1VT  KNOIKXVR. 

The  following  improvements  were  proposed  under  the  appropriation  of  $25,000  made 
by  the  act  of  Augnst  11, 1888.  • 

Complanter  Uland^  204  miles  above  PittabHrgh, — An  embankment  to  be  bnilt  across  the 
chute  between  the  two  lower  of  the  group  of  three  islands.  The  channel  passing 
to  the  right  of  these  islands  is  so  much  drained  at  points  as  torendQr  navigation  very 
diflicnlt  and  uncertain  ;  this  channel  is  to  be  improved  by  shutting  oft  the  left  chulo 
at  the  head,  and  that  between  the  two  upper  islands  with  low  dams  of  heavy  riprap 
stone  built  to  a  G-foot  stage,  at  au  estimated  cost  of  |1,840..  Operations  have  not  ae 
yet  been  commenced  ou  account  of  high  water. 

Red  Rank  Ripple^  64  milee  above  Pittsburgh. — A  dike  to  be  constructed  from  the  right 
bank  nearly  opposite  the  mouth  of  Red  Bank  Creek.  This  point  is  the  shoal  est  be- 
tween Oil  City  and  Pittsburgh,  and  is  known  to  all  rivormen  as  the  ''sticking  point" 
The  object  of  the  dike  is  to  confine  the  water  to  a  definite  channel  on  the  loft.  The 
structure  will  be  about  1,600  feet  long,  and  will  be  built  to  the  height  of  the  6-foot 
stage  in  the  river.  It  will  consist  of  a  substantial  crib-work  filled  with  stone  and 
carefully  paved.  The  work  is  being  done  under  C/Ontract  with  Mr.  J.  J  Sliiproan, 
dated  January  17, 1889.  Mr.  R.  B.  Wick,  civil  engineer,  is  the  inspector  in  charge  of 
its  construction.  Much  of  the  material  for  the  work  is  on  the  ground  ready  to  put 
in  place  when  the  wat<er  reaches  a  working  stage. 

Dam  at  Six-Mile  Island^  6  miles  above  Pittsburgh. — Lower  half  of  dam  to  be  recon- 
structed for  a  length  of  440  feet.  This  part  of  the  dam  was  built  in  1879,  and  its 
strength  has  become  greatly  impaired,  100  feet  of  the  back  slope  having  been  entiiely 
carried  away  by  the  combined  action  of  floods,  ice,  and^  drift.  Timber,  stone,  nail 
bolts  for  this  work  were  at  once  procured  and  a  force  was  set  to  work  recovering  the 
stone  that  had  been  scoured  out  by  the  water.  Before  the  work  of  repair  could  be 
commenced,  however,  the  water  roae  above  the  crest  of  the  dam,  and,  continuing 
high,  compelled  a  suspension  of  operations  for  the  season.  Subsequently  the  timber 
was  placed  on  the  bank  for  safety  during  the  winter. 

Water-gauges.— Two  water-gauges  were  erected  on  the  Allegheny  River  last  season, 
one  at  Parker's  Landing,  82  miles  above,  and  one  at  Freeport,  28  miles  above  Pittsr 
burgh,  at  a  cost  of  $145.55.  These  gauges  consist  of  graduate<l  iron  plat«e  carefully 
fastened  to  a  cap  timber  well  secured  to  posts,  which  are  firmly  planted  in  the  bank ; 
the  upper  surfaces  lie  flush  with  the  surface  of  the  bank,  so  as  to  form  no  obstruction. 
In  addition  to  the  information  they  give  to  navigators,  these  gauges  are  utilized  in 
furnishing  reliable  information  as  to  the  stages  of  water  in  the  Allegheny  River  for 
use  in  connection  with  operating  the  movable  dam  in  the  Ohio  River  at'  Davis  Island. 
They  will  also  be  indispensable  in  connection  with  the  building  of  the  Herr's  Island 
Dam,  near  Pittsburgh. 
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It  is  iDleresting  to  note  tbe  effect  of  each  improvemeDt  of  the  Allegheny  upon  the 
trade  of  tbi8  river,  not  only  of  improvements  already  made,  but  of  thoae  ander  way 
as  well.  Red  Bank  Ripple  has  always  been  an  uncertain  point  to  navigation,  show- 
ing only  front  6  to  12  inches  of  water,  while  at  other  points  there  was  a  navigable 
depth  of  nearly  2  feet.  Notwithstanding  the  fact,  however,  that  the  proposed  remedy 
is  bnt  little  more  than  begun,  the  report  is  received  that  a  packet  is  already  being 
built  to  ])iy  between  East  Brady  and  Pittsburgh,  a  distance  of  68  miles,  passing;  over 
thiH  ripple. 

Much  relief  can  be  siven  the  strnggling  commerce  of  the  river  by  contiuning  the 
class  of  work  now  under  way,  as  many  localities  remain  that  require  improvement. 
I  would  call  special  attention  to  three  of  these  places,  viz,  Hickory  Ripple,  Pi  thole 
Ripple,  and  Cowanshamrock  Ripple.  At  each  of  these  a  dike  is  needed  to  better  its 
condition. 

COMMERCIAL  STATISTICS. 

As  heretofore  a  statement  containing  only  an  approximate  estimate  of  spme  of  the 
more  important  items  of  the  commerce  of  the  Allegheny  can  be  given,  as  no  official 
record  of  the  trade  is  kept.  It  is  regretted  that  the  minor  trade,  which  forms  so  im- 
porlnnt  fctture  of  tbe  wbole,  must  be  entirely  omitted,  bnt  it  is  impracticable  to 
gather  statistics  of  this  trade  on  account  of  its  scattered  nature. 

Commerce  of  ilie  Allegheny  River  for  year  ending  June^O,  1889. 


Articles. 


Apples '. bashels.. 

llareits ...number.. 

IkktVi cords.. 

Barrels namber.. 

Boat  bottoms .r..do.... 

Brick ^ do — 

Fire-clay tons.. 

Gas-pipe do... 

Geoeril  treight ijMiinds.. 

Hay iMdes.. 


Quantity. 


1,700 

30 

1,800 

1^4,306 

l.OOU 

80.000 

1,600 

300 

1,000.000 

5,600 

Articles. 


Limestone .....tons. . 

Oil,  crude  (In  bulk) bnrrela. . 

Piles number.. 

Paving  Atones cubic  yards. 

Kailruad  tii^s number.. 

Koui;li  lumber feet,  B.  H  .. 

Sand bushels.. 

Staves number.. 

Stone cubic  y.irds.. 

Timber cubic  foot.. 


Quantity. 


700 

14,000 

8,000 

6,400 

80,000 

130.000,000 

l,0(Ni,000 

353.236 

0,000 

5,300.000 


In  addition  to  these  I  am  able  to  give  a  few  of  the  principal  commercial  movements 
in  the  Allegheny  Harbor  at  Pittsburgh : 


Articles. 

Quantity. 

Articles. 

Quantity. 

Coal    * busbels.. 

Gmvel    do.... 

Railroad  ties nnmber. . 

6,000,000 
5U0, 000 
150. 000 

Sand bushels.. 

Ye^^etAbles do 

1,600.000 
100,000 

D  D6. 


DAM  AT  HERE'S  ISLAND,  ALLEGHENY  EIVER. 

The  whole  of  the  fiscal  year  has  been  employed  in  making  plats  of  the 
laud  reqaired  for  the  lock  and  abutment  of  this  dam  and  in  endeavoring 
to  procure  the  necessary  land ;  and  while  some  progress  has  been  made 
no  definite  understanding  with  the  land  owners  has  yet  been  reached. 
A  detailed  statement  of  the  present  condition  of  negotiations  will  be 
foand  in  tbe  annexed  report  of  Mr.  Arras. 

ESTIMATE. 

As  the  construction  of  a  lock  in  a  river  subject  to  heavy  ice  floods 
is  a  somewhat  hazardous  undertaking  it  is  evidently  inexpedient  and 
wasteful  to  prolong  the  period  of  construction.  I  therefore  submit  an 
estimate  of  $100,000  for  the  next  fiscal  year.  It  is  probable  that  the 
wbole  of  the  sum  now  in  hand  will  be  absorbed  in  acquiring  the  neccQ- 
oary  laud. 


1888  REPORT  OF  THE  CHIEF  OF  ENQINEEBS,  U.  8.  ABMT. 

Manejf  ttatemenL 

Jnly  },  1888,  amount  avftilable $36,592.00 

AiDoant  appropriated  by  actof  Angnst  11,  1888 •••-    35,000.00 

71,59100 
Jaly  1,  1889,  amoont  expended  daring  fiscal  year,  exclaaive  of 

Uabilities  oatstanding  Joly  1, 1888 $860.82 

Jnly  1,  1889,  oatetanding  Uabilities 30.00 

890.22 

Jnly  1, 1889,  balance  available 70,70L7d 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  100, 000. 00 
<  Sabmitted  in  compliance  with  requirements  of  sections  *<i  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 


RKPORT  OF  J.  W.  ABRA8.  ASSISTANT  XKGINSKR. 

The  soryey  commenced  in  Jane,  1888,  to  establish  definitely  the  lines  of  the  pro- 
pcjsed  Kerr's  Island  Lock  and  Dam  was  completed,  and  a  map  of  the  location  and  ad- 
joining properties  and  interests  made  and  sabmitted.  The  approved  location  fixes  the 
dam  directly  opposite  Twenty-second  street,  PittsbarKh,  and  a  little  above  Pine  street 
in  Allegheny  City.  The  lock  is  located  on  the  Pittsbargh  side  of  the  river,  and  the 
lock  and  ffnide- walls  together  occupy  the  river  front  on  that  side  from  Twentieth 
street  to  Twenty-foarth  street,  a  distance  of  1,237  feet.  In  Allegheny  City  the  wharf 
for  a  length  of  400  feet  is  required  for  the  abatment  of  the  dam. 

It  being  first  necessary  to  acquire  title  to  the  land  to  be  occupied  bv  the  dam,  the 
legal  assistance  of  the  United  States  attomev  for  the  western  district  of  Pennsylvania 
was  secured  to  this  end.  After  careful  data  had  been  procured  with  a  view  to  securing 
all  of  the  land  within  the  prescribed  limits  of  the  lock  and  abutments,  it  was  sag* 
gested  by  the  United  States  attorney  that  all  lands  situated  between  the  high- water 
fines  of  the  river  belong  to  the  United  States  for  the  purpose  of  making  and  maintain- 
ing improvements  for  navigation.  Acting  on  this  suggestion,  efibrta  were  at  once 
limited  to  the  acquirement  of  the  remaining  two  lotsu  vis,  a  lot  110  by  aboat  106  feet, 
on  Twenty-second  street  in  Pittsburgh,  on  which  to  build  a  lock-keeper's  house,  and 
a  strip  of  the  Allegheny  City  Wharf,  400  feet  long  and  extending  from  the  high- water 
line  to  the  top  of  tne  bank,  whereon  to  abut  and  protect  the  dam. 

As  was  anticipated,  some  difficulty  is  being  experienced  in  acquiring  possession  of 
these  lots,  which  are  in  sections  crowded  with  manufactories,  for  although  low  river 
lands  are  nearly  worthless  for  any  other  purpose,  they  are  very  desirable  as  sites  for 
factories. 

For  the  lock-house  lot  negotiations  were  opened  with  the  owner,  Mr.  J.  J.  Yander- 
grift,  but  the  price  asked  beinff  considered  unreasonably  high,  condemnation  pro- 
ceedings were  at  once  institnteo.  Viewers  have  been  appointed  by  the  coort  to  ap- 
praise the  lot,  and  their  action  in  the  matter  is  now  awaited.  It  was  decided  to  ask 
the  city  of  Allegheny  through  its  council  for  a  grant  of  the  desired  strip  of  wharf  on 
which  to  build  the  abutment  of  the  dam,  and  accordingly  a  petition  was  presented 
to  that  body  requesting  that  title  to  the  lot  be  conveyed  to  the  Unfted  States.  After 
considerable  delay  an  interest  has  finally  been  aroused,  and  it  is  encouraging  to  know 
that  the  matter  is  looked  on  with  favor,  and  that  an  ordinance  to  effect  this  oonvey- 
ance  has  been  ordered  prepared  by  the  council. 


D  D  7. 
lOE-HABBOB  AT  MOUTH  OF  MUSKINGUM  BIVEB,  OHIO. 

The  ice-harbor  is  the  lower  pool  of  the  MusklDgam  Biyer,  which  has 
been  created  by  the  slack  water  dam  at  Marietta,  and  the  object  of  the 
work  under  tM)nsideration  is  to  baild  a  pass- way  through  thia  dam  of 
snch  size  as  will  permit  Ohio  Biver  packets  and  coal  fleets  to  take  lef 
Qge  from  ice  in  this  pool.  The  pass-way  in  question  consists  of  a  large 
lock,  which,  owing  to  the  local  conditions  controlling  the  only  available 
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site,  had  to  be  built  with  independent  axes  of  entrance  and  exit,  the 
angle  between  these  axee  being  11^  W.  This  involved  the  neoessity 
of  widening  the  lock-chamber  at  both  ends,  so  as  to  permit  boats  to 
change  directioh  while  in  the  lock.  The  plan  of  the  lock-chamber  is 
ttiCMfbre  somewhat  like  an  hoar-glass,  the  lock  being  narrowest  at  the 
middle.  The  maximnm  rectangle  which  can  be  passed  through  the 
lock  has  a  length  of  385  feet  and  a  width  of  56feet.  The  work  has  been 
in  progress  since  1880,  bat  has  been  kept  back  by  inadequate  appro- 
pristions  and  tiie  occasional  absence  of  any  appropriation. 

I  regret  to  have  to  state  that  the  work  of  last  season  was  a  i>ractical 
failnre,  owing  to  Uie  constant  sncoession  of  rises  in  the  Ohio  Biver,  the 
details  of  which  may  be  found  in  the  report  on  that  river. 

Work  was  resomed  on  the  18th  of  August,  1888,  as  soon  as  possible 
after  the  passage  of  the  river  and  harbor  act  On  the  3d  of  September 
the  water  in  the  cofferdam  was  pumped  out ;  on  the  8th  the  coffer  was 
flooded  by  a  rise  in  the  Ohio ;  on  the  15th  the  rise  had  subsided  and  it 
was  again  pumped  out;  on  the  16th  it  was  again  flooded ;  on  the  23d 
it  was  i^;ain  pumped  out  and  the  work  of  concreting  the  floor  was  re- 
sumed :  on  the  12th  of  October  the  coffer  was  again  flooded  and  on  the 
22d  of  !November,  as  the  coffer  was  still  under  water,  it  was  considered 
useless  to  make  any  fhrther  effort,  and  work  was  closed  for  the  season. 

From  the  above  it  will  be  seen  that  the  water  was  out  of  the  coffer 
during  three  periods  of  Ave  days,  one  day  and  nineteen  days  respect- 
ive^. No  work  of  construction  could  be  done  during  the  first  two 
periods,  and  part  of  the  third  was  used  up  in  removing  the  deposits 
which  had  accumulated  since  work  closed  in  1887. 

The  net  result  of  the  season's  work  was  the  laying  of  250  cubic  yards 
of  concrete  and  300  cubic  yards  of  masonry  and  the  cutting  of  a  large 
quantity  of  stone. 

This  was  the  worst  season  for  lock  building  that  we  have  ever  had ; 
but  more  interference  by  high  water  than  formerly  is  to  be  expected,  as 
we  are  now  working  on  the  lower  part  of  the  lock,  which  is  under  the 
influence  of  the  Ohio  Biver. 

I  reffret  to  have  to  report  that  the  engineer  in  charge  of  this  work, 
Mr.  William  Weston,  who  had  been  in  charge  of  the  Ice-Harbor  Lock 
firom  the  beginning,  and  had  been  my  principal  civil  assistant  since  1870, 
died  at  Han&os,  Brazil,  of  yellow  fever,  on  the  27th  of  March,  1889. 
He  was  traveling  for  pleasure  during  the  period  of  suspension  of  work, 
as  had  been  his  custom  for  several  years.  His  death  has  been  a  serious 
loss  both  socially  and  professionally,  as  he  was  a  man  of  the  highest 
character  and  an  engineer  of  rare  attainments  in  his  profession. 

Work  was  resumed  in  June,  1889,  with  Mr.  Oabell  Breckinridge,  0. 
E.,  as  resident  engineer.  At  the  close  of  the  fiscal  year  the  water  was 
over  the  lower  coffer,  and  work  had  been  limited  to  gAeral  preparation 
and  to  the  removal  of  the  two  isolated  piers  above  the  lock,  which  had 
been  buUt  with  Buffalo  cement,  and  were  so  badly  damaged  by  the 
swelling  of  this  cement  as  to  require  reconstruction. 

XSXDIATB. 

Owing  to  the  impracticability  of  doing  any  work  last  season  the 
money  expended  in  starting  the  works,  pumping  out.,  repairing  coffer- 
dam,  removing  mud,  etc,  was  unavoidably  wasted.  Had  the  funds  in 
hand  been  available  in  1887,  when  we  had  a  year  of  extraordinary  low 
water,  the  lock  eould  have  been  finished  with  ease  and  this  loss  could 
have  been  saved.  Under  the  circumstances  I  am  under  the  necessity 
of  requesting  $15,000  to  finish  the  work. 

BN0  80 ^219 
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Money  statement 

Julyl,  1888,  amonnt  available •. |l,l(^46 

Amount  appropriated  by  act  of  August  11,  1888 60,000.00 

61,162.46 
July  1,  1889,  amount  expended  during  fiscal  year,  exolusiye  of 

outstanding  liabilities 923,811.79 

July  1, 1889,  ontstaudiug  liabilities 1,730.:£2 

July  1,  1889,  amount  covered  by  existing  contracts... 947. 30 

26,489.31 

July  1, 1889,  balance  ayaUable 34,673.15 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. DO 

Amount  that  can  be  profitably  expended  fiscal  year  ending  June  30, 1891  15, 000.  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstraoi  of  proposals  for  furnishing  tchitf-oak  timber  for  ike  gates  of  the  ioe-harhor  lock  tit 

the  mouth  of  Muskingum  Uiver,  opened  February  21,  1889. 


Ko. 


1 
2 
3 

4 


Name  and  address  of  bidder. 


D.  M.  Wolf,  MoLaney.  Ohio 

F.  8.  Shuritik,  Marietta.  Ohio , 

Jonhita  U.  Kins;.  Belpre,  Ohio 

Alexauder  MoClure,  Pittsbargh,  Fa 


Per   1,000 
feet,B.M 


$32  00 
33.00 
38.00 
49.00 


Aggr^ato. 


1000.06 

OOOlOI 

1,080.00 

i,47aoe 


Contract  awarded  to  D.  M.  Wolf,  and  executed  under  date  of  March  14,  1889. 


DD8. 


IMPROVEMENT  OF  MUSKINGUM  RIVEB,  OHIO. 

The  maintenance  of  navigation  on  this  river  is  borne  by  the  indefinite 
appropriation  for  *'  Operating  and  care  of  canals,^  etc.,  bat  the  river 
and  harbor  act  of  August  II,  1888,  contained  the  following  item  : .  *<  Im- 
proving Muskingum  Eiver,  Ohio:  For  the  construction  of  a  lock  at 
Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville,  parsuant 
to  the  report  of  the  engineers,  $102,000.'' 

This  appropriation  was  evidently  based  on  my  report  of  December 
24, 1887.  (Report  of  Chief  of  Engineers,  1888,  page  1701.)  In  that  report 
the  estimated  cost  of  changing  the  flight  of  two  locks  at  Zanesville  to 
a  single  lock  was  placed  at  $12,000.  The  Secretary  of  War  having  de- 
cided that  the  estimated  cost  of  new  gates  at  this  locality  ($3,300) 
should  be  borne  by  this  appropriation,  it  was  evidently  impracticahle 
to  undertake  to  change  the  two  locks  into  a  single  one,  and  no  steps 
were  taken  to  that  end. 

Since  that  report  was  sent  to  Congress  other  considerations  have 
made  their  appearance,  and  while  I  think  the  change  to  a  single  lock 
very  desirable,  i^  the  locks  are  to  remain  at  their  present  location  there 
are  strong  reasons  for  desiring  a  change  in  the  terminus  of  the  25anes- 
yillc  Canal,  and  hence  it  seems  inadvisable  to  iocur  the  expense  of  mod* 
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ifying  structures  that  may  be  taken  down  within  a  few  years.  I  would 
therefore  recommend  that  nothing  be  done  in  this  matter  for  the  pres- 
ent 

The  new  lock  at  Taylorsville  is  under  contract,  dated  April  25, 1889, 
with  A.  J.  Jolly  &  Sons.  It  is  to  be  completed  by  August  31, 1890. 
At  the  close  of  the  fiscal  year  the  coffer-dam  had  been  completed  and 
pumped  out  twice,  work  haviug  been  once  interrupted  by  high  water. 
Some  excavation  for  the  foundation  had  been  made,  and  a  considerable 
quantity  of  stone  for  the  wall  had  been  quarried  and  dressed. 

As  far  as  is  now  known  no  further  appropriation  is  required^  and 
hence  no  estimate  is  submitted. 

Money  statement 

Amount  appropriated  by  aotof  AnguBt  U,  18H8 |102,000.00 

July  1,  1689,  anioant  expended  during  fiscal  yea^r,  exclusive  of 

liabilitiee  outstanding  July  1,  18^8 |1^3.25 

July  1,  1889,  outstanding  liabilities. l;W.OO 

July  1,  18B9,  auiouut  covered  by  existing  contracts 61,  t{40.G2 

61,659.87 

July  1, 1889,  balance  ayailable 40,340.13 


Ah9traet  of  prapoBaUfor  comtnictifig  a  lock  on  the  Mwkingum  River  at  Tayhritfilht  Ohio, 

opened  April  4,  1689. 


I 
i 


1 
3 

8 
4 
5 
6 
7 
8 


i 

a 


1 

t 

8 

4 
5 
6 
7 
8 


Kftme  and  «ddreM  of  bidder. 
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C.  I.  McDonald,  Pittsbaif^li,  Pa 

J.  Hnjfill  &  Co.,  Akron.  Ohio 

Hoag  A  Petltdidler,  Pittubureh,  Pa .. 
T.  B.  Townxend,  ZanvsTille, Ohio  .... 
W.  A.  Snodgrass,  Marietta,  Ohio 
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J.  Hngill  A  Co..  Akron,  Ohio 

Ho;iK  A  Petitd idler,  Pitt«burfih  Pa.. 

T.  B.  Towniiend,  Zanenvilb'.  Ohio 

W.  A.  Snodgranfl,  Marieiu,  Ohio 
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Contract  awaided  to  A.  J.  Jolly  &  SoaS|  and  execatcd  under  date  of  April  25, 18@Cr. 
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D  D  9. 

OPERATING  AND  CARE  OF  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUU 

RIVER,  OHIO. 

Tbe  work  of  operating  and  maintaining  the  locks  and  dams  on  the 
Muskingum  Biver  has  l^n  under  the  local  charge  of  First  Lieut.  L.  H. 
Beach,  Corps  of  Engineers,  assisted  by  First  Lieut.  G..E.  Gillette,  Corps 
of  Engineers. 

The  continued  high  water  of  the  summer  and  autumn  of  1888  com- 
I)elled  the  postponement  of  the  extensive  works  of  repair  which  had 
been  proposed ;  but  in  May,  1889,  through  navigation  was  stopped,  and 
active  work  was  begun  all  along  the  rivei*,  special  attieution  being  given 
to  the  repair  of  the  locks.  The  following  is  a  summary  of  tbe  work  for 
the  year: 

At  Lock  and  Dam  No.  1  (Marietta)  a  leak  above  the  dam  was  stopped, 
and  a  few  stones  that  had  washed  out  of  the  river- wall  of  the  lock  were 
replaced. 

At  Lock  and  Dam  No.  2  (Devols)  a  broken  guide-crib  was  removed 
from  the  head  bay  of  the  lock,  and  timber  was  accumulated  to  complete 
the  repair  of  the  dam,  partly  done  in  1887. 

At  Lock  and  Dam  No.  3  (Lowell)  the  lower  ends  of  both  lock-walls 
and  part  of  the  river-wall  were  torn  down  in  June,  1889,  preparatory  to 
rebuilding.  The  original  intention  was  to  rebuild  only  the  lower  end  of 
the  lock,  but  after  the  walls  were  torn  down  it  was  found  that  the  inner 
facing  of  the  land- wall  had  separated  from  the  backing,  and  that  the 
whole  of  the  river  side  of  the  lock-chamber  needed  reconstruction.  In 
1888  an  abandoned  mill-race  near  the  head  of  the  canal  was  filled  up, 
and  the  cut  stone  of  the  inlet  walls  was  removed  for  use  in  rebuilding 
the  lock.  A  surveyor  was  employed  to  examine  land- titles  in  this  neigh- 
borhood, and  he  has  discovered  two  tracts,  previously  unknown,  that 
belong  to  the  United  States,  and  a  third  of  which  the  ownership  is  un- 
certain. 

At  Lock  and  Dam  No.  4  (Beverly)  new  upper  gates  with  new  hollow 
quoins  and  new  operating  gear  have  been  placed  in  the  lock  and  new 
guard-gates  with  new  hollow  quoins  at  the  head  of  the  canal.  On  the 
dam  80  feet  of  new  work  was  placed  in  1888,  and  a  new  masonry  abut- 
ment, 70  feet  in  rear  of  the  old  abutment,  was  built.  In  June,  1889, 
work  was  begun  to  connect  the  dam  with  the  new  abutment  and  to  re- 
move the  old  abutment.  Stone  was  also  collected  for  the  repair  of  the 
crib  abutment  at  the  lower  end  of  the  side  or  spill-dam. 

At  Lock  and  Dam  No.  5  (Luke  Chute)  the  joints  of  the  lock  were 
pointed  and  a  cofifer-dam  was  built  and  stone  was  accumulated  for 
building  a  stone  abutment.  The  work  of  building  this  abutment  was 
begun  in  June,  1889. 

In  the  pool  above  Dam  No.  5  a  large  isolated  rock,  much  in  the  way 
of  navigation,  was  partly  removed. 

At  Lock  and  Dam  No.  6  (Stockport)  preparations  are  being  made  to 
rebuild  the  lower  buttresses  of  the  lock.  The  crib  on  the  onside  of 
the  river  wall,  extending  from  the  dam  to  the  lower  end  of  the  wall, 
was  carried  away  by  high  water  during  the  winter.  The  joints  in  the 
abutment  of  the  dam  were  pointed. 

At  Lock  and  Dam  No.  7  (McConnellsville)  new  guard-gates  were 
placed  at  the  head  of  the  canal  and  the  joints  of  the  abutment  were 
pointed.  The  land- wall  of  this  lock  will  be  rebuilt  during  the  next  fis- 
cal year. 
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At  Lock  and  Dam  No.  8  (Eagleport)  preparations  were  made  in  1888 
for  rebailding  the  land- wall  and  the  lower  buttresses,  bat  the  continned 
high  water  made  it  impracticable.  The  coffer-dam  is  partly  in  and  the 
work  IS  now  under  way. 

At  Lock  and  Dam  No.  9  (Taylor ville)  the  head  of  the  canal  was 
dredged ;  the  contractor  for  new  Lock  No.  9  has  begun  work. 

At  Lock  and  Dam  No.  10  (Zanesville)  the  loose  valves  of  the  lock 
gates  were  fixed  by  a  diver  and  the  canal  was  dredged. 

The  dredge- boat  Malta  was  accepted  from  the  contractors  in  Septem- 
ber,  though  not  quite  complete.  She  removed  part  of  the  bar  at  the 
head  of  the  Taylorville  Canal,  dredged  out  3,210  feet  of  the  canal  at 
Zanesville,  and  at  the  end  of  the  fiscal  year  was  at  work  in  the  McGon- 
nellsviUe  Uanal.  As  her  spoil  is  discharged  through  an  iron  tube  and 
i&  usually  wasted  it  is  not  practicable  to  give  the  quantities  of  material 
handled,  but  under  favorable  circumstances  she  can  discharge  from 
1,200  to  2,000  cubic  yards  in  ten  hours'  work. 

The  dredge,  as  originally  built,  was  defective  in  several  particulars. 
By  an  error  of  the  contractor,  she  could  only  dig  to  a  depth  of  8  feet, 
while  the  contract  called  for  capacity  to  dig  to  a  depth  of  10  feet ;  this 
defect  was  remedied  without  expense  to  the  United  States.  Experience 
showed  that  her  discharge  pipe,  20  inches  in  diameter  and  48  feet  long, 
was  too  small  and  too  short  for  the  kind  of  work  required  on  the  Mus- 
kingum, and  the  diameter  of  the  pipe  was  increased  to  28  inches,  and 
its  length  was  increased  to  60  feet.  The  conveyor  chain  did  not  work 
satisfactorily,  and  it  was  deemed  best  to  take  it  out  and  use  a  stronger 
jet  of  water  in  the  hopper.  These  changes  have  been  made',  and  it  is 
believed  that  the  dredge  has  been  greatly  improved,  and  is  now  well 
adapted  to  her  work.  She  is  practically  a  reduced  copy  of  the  Hercules 
type  of  dredges  that  have  done  such  good  work  on  the  Panama  Ganal. 

The  little  steam-boat  '*  Vega^^  has  b^n  most  useful  in  general  service 
on  the  river ;  she  has  been  furnished  with  a  new  boiler,  the  old  one 
having  become  dangerous. 

At  the  ship-yard  at  McConnellsville  the  upper  gates  for  Lock  4  were 
completed,  and  lower  gates  were  built  for  Lock  3,  and  guard-gates  for 
the  head  of  the  McConnellsville  Canal;  two  dump-scows  and  a  quarter 
boat  were  built  for  the  dredge,  and  one  large  flat  for  handling  lock 
gates ;  three  barges  were  repaired,  and  one  barge  was  made  over  into 
a  floating  pile-driver ;  a  carpenter  shop  and  a  machiiie  shop  were  built ; 
a  water  tank  was  set  up  in  the  yard;  a  wharf  was  built  in  the  canal, 
and  a  supply  of  coal  was  received  and  stored. 

As  several  of  the  locks  are  badly  out  of  repair,  necessitating  the  stop- 
page of  navigation  during  reconstruction,  it  was  decided  to  reduce  the 
interference  with  navigation  to  a  mininnm  by  doing  as  much  of  this 
work  as  possible  in  a  single  season.  During  the  low  water  of  1889,  it 
is  proposed  to  rebuild  the  lower  end  of  Lock  3,  the  lower  end  of  Lock  6, 
the  lower  end  and  land- wall  of  Lock  7,  and  the  lower  end,  and  as  much 
more  as  can  be  completed,  of  Lock  8.  The  other  proposed  work,  which 
can  be  done  without  stopping  navigation,  is  to  build  a  masonry  abut- 
ment at  No.  5,  to  repair  Dam  No.  4  and  connect  it  with  the  new  abut- 
ment, to  complete  the  repairs  of  Dam  No  2,  and  to  do  such  minor  work 
as  may  be  practicable. 

In  repairing  locks  it  is  proposed  to  place  the  filling  and  emptying 
valves  in  the  wallsinstead  of  in  the  gates,  thus  makingthe  gates  cheaper 
and  stronger  and  keeping  the  gate  recesses  always  free  from  mud.  The 
filling  valves  will  be  cylindrical  and  the  water  will  drop  through  verti- 
cal walls  into  a  culvert  extending  across  the  lock  above  the  upper  miter- 
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wall,  whence  it  will  enter  the  lock  chamber  by  calverts  under  this  wall. 
The  discharging  valves  will  be  vertical  balanced  valves  of  the  usual 
type.  As  the  stone  in  the  Muskingum  Valley  is  soft,  the  hollow  quoins 
will  be  made  of  cast  iron  with  concrete  backing. 

The  new  style  of  slope  dam  used  in  the  repairs  on  the  Muskingnm 
River  has  ])roved  very  successful.  The  effect  of  the  shape  of  the  dam 
on  the  overflowing  water  is  such  as  to  throw  the  scour  some  distance 
below  the  dam,  and  in  cases  where  pieces  of  dam  of  this  shafte  have 
been  inserted  in  old  dams  with  deep  holes  just  under  them,  these  holes 
have  at  once  filled  up,  so  that  in  several  cases  on  the  river  we  now  find 
low  water  depths  of  about  3  feet  where  there  were  formerly  depths  of 
over  20  feet. 

As  the  Government  apparently  owns  no  land  for  lock-keepers'  houses 
at  Locks  ^  and  8  it  is  proposed  to  purchase  as  much  as  may  be  required. 
There  are  several  lock-kee|)ers'  houses  needed,  but  it  is  advisable  to  let 
this  matter  lie  over  until  the  locks  and  dams  are  in  a  serviceable  condi- 
tion. During  1888,  the  river  from  Marietta  to  Dresden  was  carefully 
gone  over  by  aleveling  party  under  chargeof  Lieutenant  Gillette  and  the 
levels  of  Btrnctnres  on  the  river  were  determined.  As  the  Transconti- 
nental Line  of  Levels  of  the  U.  S.  Coast  and  Gidodetic  Survey  crossed 
the  Ohio  <at  Parkersburg,  a  connection  was  made  with  their  Belpre 
bench,  and  the  levels  of  all  points  on  the  Muskingum  River  were  thus 
connected  with  mean  ocean  level. 

The  results  of  this  survey  are  given  in  the  following  table.  I  have 
added  in  a  separate  line  the  standard  which  will  be  maintained  in  all 
new  work.  It  should  be  noted  that  '*  available  length  "is  the  maximum 
length  that  can  be  pa8<^o<l  through  a  lock  and  is  about  20  feet  less  than 
the  distance  between  hoUuw  quoins. 

Muskingum  Kiver,  Ohio. 
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The  above  table  shows  the  great  lack  of  uniformity  in  the  work  as 
handed  over  to  the  United  States.  Omitting  the  old  Symmes  Greek 
lock,  which  was  built  before  the  general  improvement  of  the  river  was 
undertaken,  and  lay  above  the  main  commerce  of  the  river,  we  find  that 
the'available  lengths  of  the  locks  vary  from  157.4  feet  to  IGO  feet,  the 
maximum  length  of  a  boat  being  determined  by  the  available  length  of  the 
shortest  lock ;  instead  of  the  locks  having  a  clear  width  of  36  feet,  none 
of  them  have  it,  and  one  has  a  clear  width  of  but  33.3*  feet,  which  thus 
limits  the  width  of  boats  to  this  minimum ;  the  depths  on  the  miter-sills 
follow  no  apparent  law,  varying  for  the  upper  miter-sills  from  13^  to 
Si  feet,  and  for  the  lower  miter-sills  from  6  feet  to  a  little  over  2}  feet, 
which  latter  depth  limits  navigation  in  low  water.  At  Lock  1,  the  out- 
let into  the  Ohio  from  the  Muskingum,  there  is  at  times  less  than  3 
inches  of  water  on  the  lower  miter-silL  The  guards  at  the  lower  ends  of 
the  locks  limit  navigation  during  high  water,  and  the  table  shows  that, 
while  boats  could  pass  through  the  Eagleport  Lock  when  there  was  over 
12  feet  of  water  on  the  dam,  they  were  stopped  at  Lowell  when  there 
was  only  3^  feet  on  the  dam ;  the  State  partly  remedied  this  lack  of 
height  in  the  masonry  of  this  lock  by  the  addition  of  2  feet  of  timber, 
but  even  alter  this  addition  it  remained  the  lowest  lock  on  the  river. 

It  is  worthy  of  note  that  the  lifts  of  the  locks,  as  determined  by  this 
survey,  do  not  at  all  agree  with  those  reported  by  the  State  authorities, 
as,  for  instance,  Lock  8  was  reported  by  them  as  having  a  lift  of  8  feet 
10  inches,  whereas  its  actual  lift  is  a  tritle  less  than  7  feet. 

It  may  be  interesting  to  call  attention  to  the  fact  that  the  top  of  the 
upper  end  of  the  lock  at  Zanesville,  Ohio,  is  2  feet  9  inches  higher 
than  the  zero  of  the  Monongahela  gauge  at  Pittsburgh,  or  3  feet  3  inches 
lower  than  the  normal  level  of  the  pool  of  the  Davis  Island  Dam. 

During  the  year  the  Secretary  of  War,  on  the  recommendation  of  this 
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office,  established  the  folIowiBg  mazimam  waler  rates  at  the  diffnwt 
dams  ou  the  Muskingum : 

ANNUAI*  RATB6  FOR  1,000  OUBlO  FBBT  OV  WATER  RR  lOHUTS. 


Dam  No.  1 tlO 

DamNo.8 12 

Dam  No.  3 S4 


DiMnNo.4 9U 

DamKo.6 3S 

DmmNo.  10 i» 


Mu$kimgwm  Biv^  U^9e$  far  jfear  mUUM§  JprU  30, 1889. 


Location. 


IHunl.lCarietU... 

Do 

Do 

Dam  2,  DoTola 

Dam  8,  Lowell 

Do 

Do 

Dam  4.  Beyeriy. . . . 

Do 

Do 

Do 

Do 

Dam  6,  Stockport.. 
Dam  10,  ZaocATiUe. 

Do 

Do 

Do... 

Do 

Do 

Do 

Do 

Do 

Symmea  Creek  — 


Phonix  Mill  Company 

Dlrcka  ft  Bahiman 

....  do 

Gates  ft  Payne 

F.  WUkins  ft  Co 

Reohatelair  Broe 

S.  W.Spragae 

C.B.StaU 

B.C.  Baldwin 

Ifanr  L.  Baldwin 

D.T.  Brown 

I  D.  Spooner 

Pierrot  ft  Lana 

Drone  ft  Co 

Edward  JTohniKm., *. 

Heroian  Harris  ftCo 

Josepii  Sbaw  ...■. 

OaryBros.  ftSUTsy 

do 

do 

Beanmont  ft  Blaakaababler 

W.W.  Miner 

Sarah  Y.  Flammer 


Dated. 


Msj  hun 
Fab.  1MS7B 

....do 

Mar.Sl^lttl 
Hot.  1,1818 
....do .  •*•«.. 
Deo.  ISrUn 


Msjll,lB1» 
Mar.38.UM 
Jn]yl8^1888 
Hot.   1,1884 


Dee.  7,1871 
Mar.  SI,  1878 
Apr.  18,1888 
Sept.  fl;i881 
May  1,1888 
DeOb  1%1878 
XoT.  88^1887 
Oot.  6^1886 
▲«g.  80. 1887 
Apr.   1^1888 


May    l,ll« 
Hot.    htm 


ai,ifu 

Mar.   1,1818 
Da. 

15,1868 


May  1,1818 
May  1,1814 
Ja0^18,m8 
Not.    1,18U 


Bapt. 


Aof. 
Hay 

Hot. 


1,1881 
1.1IM 

i,i8n 

1.3811 
1,1181 

1, 


Apr. 


1,1887 

'i'ini 


Location. 


DamLMaiielto... 

Do 

Do 

Dam  2.  DotoIs 

Dam  8.  Lowell 

Do 

Do 

Dam  4,  Beverly — 

Do 

Do 

Do 

Do 

Dam  6,  Stockport.. 
Dam  10,  ZanesTiUe 

Do 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Symmes  Creek 


Total 


Snltfeol 


Cnbiofeat 

of  water 

permiaatab 


Wa4er.pow< 

do».... 


Land 
Water-powar. 

doTT 

do 

Land 

Water-power. 

do^...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Land ......... 

dor 

Wat«r>power. 
Landt 


8,880 
1,888 


1. 
^000 


aUowad. 


1, 

1,280 

1,780 


6^108 

8,280 

750 


500 


150 
10 

m 


IM 
5 


100 
100 
88 
75 
258 
500 


CoUeetad. 


400 
ISO 


15.0 

1.01 

118.00 

850^08 

180.00 

5lOO 

886.00 

108.00 

100.00 

8100 

75.00 

850.00 


150.00 
100.00 


8.88&81 


*  Lease  canceled. 
f  BoTocable  tioensow 
t  Berooable  Uoense. 


aad  bis  aetata  baaknyl 
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Vvtailed  Btaifment  of  eiBpetues  inoutred  for  optratiikg  and  maintaining  the  looks  and  damt 
OH  the  Musbngum  River  for  the  fiscal  year  ending  June  30,  1689. 

QBNBRAL  ABMINISTBATION. 


SaUries. 


JiOy 

▲mnitt 

tSoptnniMr . . . . 

Oot*b«r....... 

VoTHuber  . . . . 

Dec—hf 

JasMoy  ...'... 

Febnury 

Maxeh 

$5".:;::::::: 

M 

Total*  .... 


$406.00 
488.34 
880L00 
481.86 
484.17 
420.00 
420.00 
420.00 
420.00 
607.50 
606.00 
481.66 


0^413.83 


$555.00 
570.00 
560.83 
570.00 
670.00 
671.50 
670.00 
570.00 
570.00 
670.00 
570.00 
670.00 


6L$18.38 


Pluit. 


r 

s 


e»$2, 


$242. 
64.60 

810. 30 
37&44 
82a  8di 
2.74 

&00 


1,383.61 


8 


067.81 

2,575i78 

6»088.87 

276.88 

7U.56 

291.50 

13.75 

l&OO 

14.00 

16L78 

8,440.38 

1,274.03 


I 

I 


4074 


$154.44 

199.24 

874.30 

128. 

20&29 

10.26 

26.83 

34  67 

1.70 

52.18 

90.04 

2.80 


16.137.791,282.15 


i 

S 


I 


68. 

138. 


62 

76 


1. 
2. 


00 
08 


I 

S 


'|10.59|$67.85$1.56| 
$L26J  45.10 
1.26 164.  < 
.761      .81) 
1.26106157 
833.( 


39.4$ 
66.93 
85.63 
25.02 
97.50 
82.86 
13.74 
1Q1.7M 
47.28 
14.06 


1.00 


.26 


.75 
28.00 


7&  50,855. 89|613. 13)29. 56|1, 777. 50  34,298.87 


$288.60 
204.01 
186.88 
195.88 
183.78 
134.91 

76.87 
199.43 

88.28 
151.59 
167.08 

63.87 


I 


$8,728.68 
4.147.88 
7.808.88 
2.000.88 
2,008.10 
2.090.81 
1. 250. 20 
1,403.86 
1.890.72 
1.401.58 
4, 9-^7. 88 
2.857.02 


United  States  dredge  Malta. 


Honfli. 

Salaries. 

Sqnip- 
ment. 

Supplies. 

Sepsirs. 

Totels. 

Htptmnbgr 

$370.50 
621.06 
562.20 
653.45 
566.28 
616.08 
482.00 
482.18 
634.80 
466.38 

$388.08 

6.61 

22.00 

5.00 

142.99 

28.84 

9.50 

99.14 

88.94 

$94.68 
22.50 
26.06 
87.50 
15.86 
26.66 
46.58 
1&08 
28.00 

$6185 

4Su21 

86.78 

241.98 

6&06 

72.47 

225.08 

178.17 

866.08 

8901.80 

Ootob^ 

503k  28 

686.94 

DMMHnlwr • 

867.93 

JTsBUtfy .......r.^T 

780.10 

641.14 

IfAroh T 

778.10 

SS?         :::.::::;.. :... 

77&40 

i^;;:;:::;;:::::::;::::::"".:::"i ::.:. 

888.88 

JbIM)  ......••.•.......■• 

48183 

m 

Tiitato 

4,848.84 

766.07 

82S.44 

1,834.48 

7,881.81 

Steamer  Vega. 


Month. 


July 

Septooibor 

Oolober.... 

Ho'TeBber... 

Deoember... 

jMiiiarj.... 

Febnury... 

Kareh 

^::::::: 

T$tels 


Solftries. 

Bqnip- 
meni. 

Sapplies. 

Sepsin. 

$862.68 
880.76 
868.75 
859.50 
858.75 
858.50 
111.83 
68.00 
60.00 
827.09 
857.48 
867.50 

$0.96 
19.88 

""iifoi* 

16.80 

$100.29 
86.87 
89.42 
22.80 
88.78 
8a  88 
.81 

$22.68 

8.06 

8.95 

1&56 

19.00 

7.20 

510.62 
2.70 
6.58 

118.17 

L15 
2.24 

26.46 

88.84 
81.48 

8,438.18 

88l88 

871.80 

708.88 

Totals. 


$488L46 
41$.  86 
48$.  18 
414.87 
488  87 
394.68 
823.81 
84.94 
65.58 
408.28 
888.01 
867.59 


4.681.04 
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AgMir  of  loeka  und  dam$. 


Look  And  Dtm  Ho.  1. 

Look  and  Dam  No.S. 

Month. 

Labor. 

HatttlAL 

Boat- 
hln. 

Total!. 

Labor. 

ICatoriaL 

Boa4- 

hlro. 

T««di. 

July 

$270.08 

168.88 

6.00 

$224.29 
8.00 

• • • .• m»m 

$494.91 

161.88 

&00 

7.00 

$82.20 

$204.28 

$281. 4S 

W  MttJ    ............. 

Ajmat .......... 

Septenber 

October 

7.00 

NoTembw 

12.46 

1141 

DAnombor  -^-rr 

118.28 
12.00 

8L9B 

U7.21 
12.60 

Jaonaiy  . . .  r  r .  ^ , 

1,21&11 

l,2Uill 

VebnutfT 

•*•••"  •«""* 

_ 

Mftrrh , .' 

•«....£. 

.26 

.25 

Aoril 

16i24 

16.24 

Sy.:**. ".•*-'" 

142.66 

1,204.76 

1,407.43 

JVnO    ,....-r     ,rr-T- 

160.46 

160L46 

Totals 

746.63 

28&22 

983.75 

217.82  1    2.684.8S  ; 

2.901.87 

. 

Look  and  Dam  No^  8. 

Look  and  Dam  No.  4. 

JTiilv 

184.44 

46&36 

423.32 

15.67 

$2,831.81 

00.96 

IL72 

663.88 

.90 

$16.00 

l&OO 

6.60 

$2,831.81 

108.28 

146^16 

1. 047. 19 

439.22 

22.07 

$688.77 
1,476.83 
3,009.49 
8,573.53 
3.041.88 
1,866.12 

$2,204.94 

88&72 

462.47 

2,071.39 

676.89 

429.64 

97.16 

41.04 

443.83 

2,120.86 

567.40 

68&48 

$19.0$ 
00.00 

860L0O 
83.00 
93.00 

$8,706.71 

AOfflllt  .  r  .r  ,  -  T  T  -  .  ' 

2,38I.2S 
8,621.91 

fl^oiaoz 

September 

October 

November 

Deeember 

3. 800. 22 

1,888.  OS 

97.14 

February 

March 

7.00 

41.06 

48.  (^ 

4L04 

48.48 

187.49 

1,290.46 

l,886w68 

40L81 

April 

89&04 
1,873.00 
2,930.66 

1.267.82 
*  1,068.94 

1,663.86 
2,032.90 
2,830.60 

«      ••■••«•« 

2,204.34 
1,857.86 
2.474.11 

May:......"     .• 

June -. 

Totala 

6,266.58 

6,867.02 

88.50 

12, 170. 10 

16,417.88 

10.606.66 

621.00 

27,026.04 

Look  and  Dam  No.  6. 

Look  and  Dam  Ko.  6. 

July 

$6.04 
142.40 

89.28 
144;  49 

$182.00 

$187.94 
142.46 
228.21 
144.49 

$186.40 
688.00 

$18&40 

Aninut 

""$75.'o6* 

088.06 

September 

October 

138.08 

76.  M 

NovembAr .... 

188.66 

188w<5 

December  ....... 

iTannary  ......... 

309.93 

6i30 
41.04 

316.23 
41.04 

. 

Febroarv 

••..*•••"*' 

4L04 

41.04 

March  , 

Anrll 

868.89 

1,056.60 

831.37 

46.26 
028.67 
475.46 

•  ■   •••••• 

414.14 
1.085.27 
1,300.83 

2.00 
730.17 

8.M 

May 

284.64 
1,833.38 

1,023.81 
L32S.33 

Jime 

Totals 

2,948.06 

1, 51S.  66 

4,466.61 

1,87L62 

1,066.61 

8,527.23 

Look  and  Dam  Ko.  7. 

Lock  and  Dam  No.  8. 

July 

Aof^st 

$1,160.20 

1.252.06 

382.50 

56a  33 

488.23 

802.64 

1,011.73 

141.91 

57.68 

119.00 

1,037.11 

1.276.85 

$548.88 

7.00 

9.00 

1.00 

12.60 

627.13 

112.26 

2.00 

$1,707.67 

1,250.06 

30L50 

669.33 

500.73 

1,820.77 

1.123.08 

143.91 

57.68 

14L25 

1.808.46 

1.27&85 

$2,844.60 

201. 70 

1,881.63 

266.28 

140.15 

802.70 

14.63 

38.04 

$3,84400 
476.24 

268.64 
1,00&24 
1,798.28 
1,289.38 

108.85 

$16.00 
60.00 

202.00 

58.00 

4.00 

September 

October 

3,846.«7 
2.26666 

KoTcmber 

Deoe  liber 

Januarv 

1,44643 

415. 5S 

U63 

vmttt^mtj    ......... 

Febmary 

March 

^     39.04 

10.92 

73.50 

006.16 

2,054.87 

10.98 

April 

22.25 
271.85 

24.00 

1,074.63 

484.02 

07.50 

May :. 

2,070.78 
2.630.79 

Jone - 

Total 

8,298.12 

1.512.86 

9,810.08 

8,445.68 

7,288.27 

840.00 

10,068.06 
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Bepair  of  locks  and  dam«~ContiDued. 


' 

Lock  and  Bam  Na  0. 

Lock  aud  Dam  No.  10. 

Jnly....*.* 

Aagvftt - 

■  *■•  •  •••• 

$5.58 

24.14 

118 

3.82 

$217.73 

$217.78 
5.58 

24.14 
2.18 
4.87 

20.24 

$47.63 
80.78 
00.47 
21.06 
42.48 
44.10 
48.35 
30.10 
20.10 
83.44 
32.68 
62.50 

$183.00 

70.00 

8.50 

11.16 

1.82 

2.73 

4.54 

50 

$281.53 

40.43 

8eptember 

Ootober 

102.07 

38.12 

NoTeinbor ....... 

1*55 
20.24 

44.80 

DecomlMr ....... 

40.02 

iTaDiuirY 

SS.88 

V m.««OT. J    ......... 

FebrOAry 

80.60 

Miucb 

20.10 

April 

•••.••«. 

8  00 

41.87 

01.44 

Mky. .::..:..... :::. 

74.56 

Jane 

62.60 

Totals 

85.23 

230.62 

••••"•■• 

274.74 

581.72 

258.72 

84a  44 

Summary* 


Oeneral admiaiatratlon $34,203.87 

United  States  dvedgeifatta 7,86L8l 

United  States  steamer  Vega 4. 501.  OA 

Lock  and  Dam —  * 

Nal ;.  083.75 

No.2 .". 2,80L67 

No.8 12.170.10 

No.4 27.626.04 

No.  5 4,466.61 


Lock  and  Dam- 
No.  6 $3,527.28 

No.  7 0.810.06 

No.  8 16,068.05 

No.0 274.74 

No.  10 840.44 


Total 124,016.23 


Estimate  for  fiMal  year  ending  June  30,  1890. 


Look  and  Dam  No.  1— Marietta: 

ReiM  ir  of  dam 

Lock  and  Dsm  Na  2 — Devols : 

Kepfiiro  dam  

Ilepair  of  lock-wall 

Lock  and  Dam  No.  8— Lowell : 

Repairoflook 

New  lower  gates  and  repair  of  upper 
gates  

Bei»alrof  dam..«. 

Look  and  Dam  No.  4— Boverly : 

Repair  of  lock 

New  lower  gates   

Repair  of  dam 

Extension  of  richt  abutment — 

Look  and  Dam  Now  o^Lnke  Chate : 

Repair  of  look 

New  lower  gates 

Repair  of  dam 

Newabatmeot 

Lock  and  Dam  No.  6— Stockport : 

Repairoflook 


$500 

4,000 
1,200 

10,000 

2,800 
2,500 

6,000 

1.600 

11,600 

2,200 

7,600 
1.600 
6,000 
5,000 

85.000 


Repair  of  dam $600 

Lock  and  Dam  No.  7— M cConnelaville : 

Repairoflook 25.000 

Repair  of  dam 5,500 

Look  and  Dam  No.  8— fiagleport : 

Repair  of  lock 40,000 

Repair  of  dam 2,000 

Lock  and  Dam  No.  10— Zanesville : 

Retaining-  wall  at  head  of  caoal 888 

Repair  of  right  abutment 700 

Repair  of  dam 1,000 

Salaries  of  lock-keepers 7,020 

Steam-boat  Vega 4,500 

Dredging 15,000 

Clerksand  draughtsmen 5,820 

Rents,  fuel,  gas,  and  water 480 

Surreys 1,200 

Contingencies 8,000 

Total..'. 221,248 


Abetraot  of  proposals  for  dimension  and  backing  stone  for  repair  of  locks  and  abutments 
on  Muskingum  River,  opened  at  2kinesvUlef  Ohio,  March  21,  1889. 


No. 


1 
8 
3 

4 
5 

6 


1 
3 

5 

6 


Nmuc  and  address  of  bidder. 


Stone  to  he  delivered  at  Lowell,  Ohio. 

B.  B.  Henderson  Sc  Son,  Marietta,  Ohio 

L.  M.  Petitdidier,  Cinoinnal  i,  Ohio 

W.  A.  Snodgraas,  Marietta,  Ohio 

William  Loffland.  Hannar,  Ohio 

T.  B.  Townsend.  ZancsTillo,  Ohio 

C.L McDonald,  Pittsburgh,  Pa 

Stone  to  be  delvoered  at  Stockport,  Ohio, 

E. B. Henderson  AStm,  Marietta,  Ohio 

L.  M.  Petitdidier.  Cioofnnati,  Ohio 

T.B.Townsend,  Zanesville,  Ohio 

C.  I.  McDonald,  Pittsburgh,  Pa 


Dimension 

stone,  price 

per  cubic 

yard. 


$3.67 
4.44 
4.60 
4.07 
5.00 
6.00 


3.67 
4.44 

4.00 
6.00 


Backing 

stone,  price 

per  cubic 

ywd. 


$3.67 
3.44 
3.45 
4.23 
5.0U 
5.50 


8.67 
8.44 
4.00 
&50 


Aggre- 
gate. 


$4,054.50 
4,004.00 
5.025.00 
5,968.50 
6, 750. 00 
7,600.00 


4,054.50 
4,004.00 
5.400.00 
7,600.00 


Contract  awarded  to  ^  1).  Henrlei-Bon  A  Son  and  exeonted  under  date  of  April  ll, 
1689. 
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REPORT  or  LnCUTSNANT  LANSINO^  H.   BSAOH.   CORPS  OF  KNQINESRS. 

Owing  to  the  time  at  which  the  fands  for  the  river  beoAme  available,  aboat  the 
middle  of  Angnst,  and  to  the  oontinaed  hi^h  water  and  nnmeroos  freshets  after  thai 
date,  it  was  impossible  to  carry  to  completion  mach  of  the  work  contemplated  for  tbe 
season  of  1688. 

At  No.  1  a  large  leak  deyeloped  through  the  stone  filling  with  which  the  break  in 
the  dam  had  been  closed  the  previons  summer.  It  was  repaired  early  in  Jnlj  hj 
having  the  Ohio  River  dredges  dig  out  a  portion  of  the  coarse  material  and  filling  tbe 
excavation  thus  made  with  gravel,  which  formed  a  better  backing  for  tbe  dam  snd 
more  effectually  prevented  the  passage  of  water. 

At  No.  2  an  old  timber  crib  at  the  head  of  the  land- wall  of  the  lock  fell  down  abost 
tht)  middle  of  July,  and  interrupted  navigation  for  about  one  day  until  tbe  debris 
could  be  removed.    It  has  not  been  rebuilt,  bein^  considered  unnecessary. 

At  No.  3  the  season's  plan  contemplated  rebuilding  the  lower  end  of  the  lock,  which 
was  in  an  extremely  dilapidated  condition,  and  some  work  was  done  in  gatberioK 
materials  and  in  general  preparation,  but  the  unfavorable  stage  of  tbe  river  made  it 
evident  that  if  the  walls  were  demolished  the  lock  could  not  be  again  placeil  in  nav- 
igable condition  without  extending  the  work  into  another  season,  and,  as  the  piessare 
for  all  available  plant  at  more  dangerous  points  was  very  great,  operations  were  su*- 
p«*uded  here  in  October. 

At  No.  4  it  was  proposed  to  rebuild  the  old  portion  of  the  dain,  about  300  feet  in 
length,  to  build  a  new  abutment  about  70  feet  inland  from  the  old  abutment,  which 
threatened  to  go  out  at  any  time,  and  to  extend  the  dam  by  the  distance  between  the 
two.  Work  on  the  dam  was  begnn  as  soon  as  funds  were  available,  and  the  mnterial 
being  on  hand  good  progress  was  made,  but  on  the  night  of  August  21  a  heavy  sod 
sudden  rise  in  the  river  carried  away  all  that  had  been  done  to  that  time,  about  80 
feet  of  dam  foundation  already  in  position  being  swept  into  the  Ohio,  and  it  was  only 
by  great  exertions  that  a  large  portion  of  the  material  on  the  bank  was  saved.  Op- 
erations on  the  dam  were  so  frequently  interrupted  by  hi^h  water  that  at  the  end  of 
the  season  all  that  had  been  possible  was  to  build  a  section  80  feet  long ;  the  rest  of 
the  dam  could  not  be  built,  in  spite  of  all  efforts,  although  work  was  ooiit.inued  until 
it  became  dangerous.  One  boat  was  carried  over  the  dam— fortunately  over  the  nev 
or  slope  part— and  no  lives  were  lost. 

The  land  for  the  new  abutment  and  extension  of  the  dam  was  donated  for  the  pur- 
pose by  Miss  Charlotte  Hayward,  on  Condition  that  the  Government  shonld  prevent 
Turther  wash  of  the  bank  below,  which  also  belonged  to  her.  This  abntment  was  not 
finished  until  about  the  middle  of  December,  owing  to  the  interruptions  from  high 
water,  and  it  was  only  by  the  greatest  efforts  and  tne  concentration-  of  engines  and 
pumps  at  this  locality  that  the  foundation  was  completed  in  the  latter  part  of  Novem- 
ber. 

The  upper  gates  of  the  lock,  which  were  so  badly  decayed,  broke  down  completely 
in  October,  but  as  new  gates  were  on  the  way  at  the  time  to  replace  them  the  delay 
to  navigation  was  short.  New  guard-gates  were  placed  at  the  head  of  the  canal  a 
little  earlier  in  the  same  month. 

At  No.  8  it  was  the  plan  to  rebuild  both  ends  of  the  lock  and  the  larger  part  of  the 
land-wall.  This  work  offers  exceptional  difldonlties,  owing  to  the  character  of  the 
soil  upon  which  its  foundation  must  rest,  together  with  tne  fact  that  it  is  fall  of 
springs,  while  the  coffer  is  exceedingly  hard  to  construct,  the  outside  lower  comer 
being  in  27  feet  of  water.  It  required  some  three  months^  work,  with  the  numeroai 
interruptions  from  floods,  to  build  that  portion  of  the  coffer  below  tbe  dam  and  par- 
allel to  the  lock-wall.  This  part  was  finished  in  November  and  placed  in  as  good  oon- 
ditiivn  as  possible  to  stand  the  winter,  and  work  was  then  suspended  in  order  to  allow 
all  efforts  to  be  concentrated  at  No.  4.  A  large  amount  of  stone  was  out,  and  other 
material  accumulated. 

During  the  i>resent  season  active  operatiouH  were  resumed  as  early  as  practioable  at 
the  various  points  where  it  was  suspended  the  fall  before. 

At  No.  3  the  lock  has  been  inclosed  by  coffers  and  the  lower  ends  of  both  walls  have 
been  removed  nearly  to  the  foundation.  As  soon  as  the  work  of  demolition  had  been 
fairly  begun  a  new  and  unexpected  defect  was  exposed;  the  face  of  the  river- wall  of 
the  look  nas  separated  from  the  body  of  the  wall  along  the  line  of  the  back  of  the 
stret<;hers,  all  the  headers  bein^  broken  off,  and  the  entire  front  of  the  wall  has  moved 
forward  several  inches  until  it  is  now  in  an  extremelv  dangerous  condition;  should  it 
fall  with  a  boat  in  the  lock  the  vessel  would  certainly  be  crushed.  The  walls  of  this 
lock  were  raised  somewhat  oyer  two  feet  by  timber  backed  with  earth,  which  ex- 
plains why  the  rupture  was  not  visible  in  the  coping.  The  face  of  this  wall  will  have 
to  be  rebuilt,  which  will  considerably  increase  the  expense  for  this  lock.  Work  hat 
been  interrupted  somewhat  by  one  of  the  town  sewers  which  was  found  emptying  into 
the  lock.  Its  course  is  now  being  changed,  and  no  further  trouble  is  anticipatedxrom 
that  source. 
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At  Ko.  4  work  was  begem  early  in  May  upon  the  extension  of  the  dam,  the  plan  for 
the  present  season  being  to  begin  at  the  new  abutment  and  work  towards  the  middle 
of  the  river.  The  t«6  of  tho  dam  was  quite  difBcnIt  to  place,  owing  to  the  necessity 
of  excavating  under  water  among  large  stones  and  trees  where  a  dredge  oonld  not 
work  on  account  of  numerous  broken  piles  whieh  it  was  impossible  to  pull.  The 
foundation  is  now  in,  however,  for  the  larger  part  of  the  extension  and  future  progress 
will  probably  be  more  rapid. 

At  No.  5  (he  work  of  building  a  new  abutment  has  been  actively  befun  and  the 
materials,  except  a  small  portion  of  stone,  being  on  tiie jj^ronnd  ready  ror  use,  it  is 
proposed  to  pnt  in  the  foundation  without  building  a  coffer,  which  is  considered  in- 
advisable, owing  to  the  great  depth  of  water  below  the  dam,  over  30  feet.  The  brush 
and  stone  dam,  to  protect  the  excavation  from  the  water  of  the  upper  pool,  is  com- 
pleted, and  considerable  progress  has  b«en  made  in  ramoving  that  portion  of  the  dam 
covering  the  site  of  the  abutment. 

At  No.  6  the  present  plan  is  to  rebuild  as  much  of  the  lock  as  the  season  will  per- 
mit ;  the  coffer  is  nearly  completed,  but  work  is  much  delayed  by  the  contractor's 
failure  to  deliver  stone. 

At  No.  8  the  coffer  has  been  completed,  and  the  work  of  demolishing  the  lower  end 
of  the  lock  begun.  A  split  in  the  river- wall  similar  to  that  at  Lowell  has  been  di»- 
covered,  but  it  is  believed  that  the  defect  is  not  of  such  serious  extent  as  at  that 
locality.  As  far  as  ascertained,  it  reaches  t>o  a  point  20  or  25  feet  above  the  lower  gate 
recess,  and  from  about  15  feet  below  1  he  top  of  the  wall  to  the  bottom. 

At  No.  7  work  was  almost  continuous  throughout  the  year,  owing  to  this  being  the 
place  where  the  store-yard  and  ship-yard  for  the  river  is  located.  Two  dnmp-scows 
and  a  quarter-boat  for  use  with  the  dredge  Malta  were  built  here,  also  a  large  decked 
barge  for  general  services ;  four  barges  and  a  pile-driver  were  repaired,  vmile  con- 
siderable work  was  done  in  making  tram-cars,  derricks,  dump- boxes,  and  other  plant, 
as  well  as  in  general  repairs.  The  lower  gates  of  Lock  No.  3  have  Just  been  finishea 
here,  and  others  are  in  process  of  construction.  A  carpenter  shop,  which  wqm  much 
needed,  has  been  built. 

The  dredge  Malta  was  provisionally  accepted  from  the  contractors  in  September, 
and  continued  to  work  until  the  lattw  part  of  February  in  the  Zanesville  canal,  ex- 
cept when  interrupted  by  high  water,  and  for  a  period  of  two  weeks  when  removing 
a  bar  at  the  head  of  the  Taylorsville  canal.  The  dredge  was  idle  during  the  month 
of  March  and  for  the  larger  part  of  April,  receiving  a  new  discharge-pipe  and  under- 
going'minor  changes.  It  was  laid  up  during  May  on  account  of  the  breaking  of  the 
ladder-frame,  but  is  Agftln  in  working  condition  and  engaged  at  the  head  of  the  Mc- 
Connelsville  canal.  The  width  of  the  cut  made  by  the  dredge,  over  50  feet,  and 
the  method  of  discharging. the  spoil,  make  it  an  economical  excavator  for  the  lateral 
canals  of  the  Muskingum. 

The  Government  steamer  Vega  has  been  of  the  greatest  advantage  to  all  the  works, 
and  has  been  engaged  mainly  in  general  towing  and  handling  barges  at  the  different 
localities.  Its  efficiency  has  been  greatly  increased  by  a  new  boiler,  but  it  is  too 
small  a  boat  to  render  the  desired  service  upon  the  river  at  all  stages  of  water. 

In  aooordance  with  the  provisions  of  the  last  river  and  harbor  act,  the  commis- 
sioners of  Washington  Connty  have  been  notified  to  have  the  Beverly  and  Water- 
ford  bridge  across  the  Muskingum,  and  the  luwer  bridge  across  the  Lowell  Canal 
placed  in  such  condition  %s  to  be  easily  navigable  by  the  first  of  November,  18H9. 
Similar  notices  have  been  served  upon  the  commissioners  of  Muskingum  Connty  re- 
garding the  Fifth  Street  Bridge  across  the  river,  and  the  Main  Street  Bridge  over  the 
canal,  both  in  Zanesville. 

A  regular  system  of  rentals  for  water  leases  has  been  established,  based  upon  the 
relative  value  of  the  privilege  at  the  various  localities.  The  changes  during  the  year 
were  as  follows:  New  leases  were  issued  to  Beaumont  &  Blankenbuhler,  and  to 
Edward  Johnson,  at  Zanesville;  to  Joseph  Newberry,  at  Stockport:  to  Robbins 
Brothers,  and  to  StuU  &.  Jnmper,  at  Beverly ;  and  to  Gates  &  Payne,  at  Devols.  The 
leases  of  Herdman,  Harris  A  Oo.,  William  Miner,  at  Zanesville,  and  of  Dircks  dt 
Bahlman,  at  Marietta,  were  canceled  by  the  Secretary  of  War  npon  the  lessees'  ap- 
plications, and  the  lease  of  Sarah  Y.  Flummer,  at  Symmes  Greek,  expired  by  limita- 
tioe. 

The  Zanesville  and  Ohio  River  Railroad  has  not  yet  secured  the  right  of  way  across 
the  Government  land  at  Malta. 

Of  the  things  done  during  the  previous  year  the  effect  of  a  few  surpasses  expecta- 
tion. It  is  found  that  the  rorm  of  slope-dam  adopted  upon  the  river  causes  a  nil  im- 
mediately below  the  dam  itself  and  pushes  the  deep  hole  which  formerly  existed  at 
the  dam  to  a  distance  of  about  100  feet  down  stream.  In  every  case  where  this  form 
was  used  thn  depth  at  the  dam  is  now  from  2^  to  3  feet,  while  before  construction  the 
depth  varied  from  10  to  27  feet  at  the  different  localities. 

The  mud-slaices  put  in  Lock  No.  9  have  kept  it  perfeotly  free  from  mud,  and  not  the 
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sliglitest  troable  has  been  experienced  here  ftom  this  cause,  which  at  other  pomtsal 
times  almost  interrnpts  navigation. 

The  walls  of  Lock  No.  9,  which  were  faced  with  concrete,  have  stood  the  effect  of 
two  winters  without  suffering  the  slightest  damage,  and  are  to-day  ae  perfect  as  Uie 
daj  the  work  was  finished. 
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FBELmiKARY  EXAMINATION  OP  HABBOB  AT  OWENSBOBO,  KENTUCKY. 

United  States  ENaiNEEB  Office, 

Oineinnatiy  OhiOj  January  7, 1889. 

Gbnebal  :  I  have  the  honor  to  sabmit  the  following  report  od  the 
preliminary  examination  of  ^^  harbor  at  Owensboro,  Ky.,"  as  required 
by  the  river  and  harbor  act  of  August  11, 1888. 

As  iar  as  navigation  is  concerned  there  is  nothing  whatever  the 
matter  with  the  harbor  of  Oweusboro,  as  there  is  sufficient  water  for 
boata  at  all  stages  of  the  Ohio  River.  The  object  which  is  desired  by 
those  at  whose  instance  this  item  was  inserted  in  the  river  and  harbor 
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act  is  to  get  the  General  Oovemment  to  pave  or  otherwise  protect  tito 
front  of  the  town.  Work  of  this  oharaoter  on  the  Ohio  River  hu 
hitherto  been  done  by  the  towns  themselves  or  by  the  riparian  owners, 
and  I  can  not  see  any  reason  that  woald  jnstify  a  recommendation  that 
work  at  this  particular  locality  should  be  made  exceptional  and  shosld 
be  paid  for  out  of  the  national  Treasury.  The  wash  of  the  banks  is 
slight  in  amount  and  easily  controlled,  and  it  can  continue  indefinitdr 
without  the  probability  of  affecting  navigation  in  the  slightest. 

This  matter  was  once  before  called  to  my  attention,  and  in  my  report 
of  October  U,  1884  (Eteport  of  Chief  of  Engineers,  1886,  page  1831),  I 
stated  that  the  locality  was  not  worthy  of  improvement.  Nothing  has 
occurred  since  that  time  to  change  my  opinion,  and  it  is  therefore  my 
duty  to  again  report  that  theloc^ty  is  not  worthy  of  improvement  and 
tiiat  no  survey  is  needed. 

Bespectfully,  your  obedient  servant, 

Wm.  E.  Msbrill, 
Ueut  Ool.  ofEnginmn. 

The  Ohibf  of  ENe^msBss,  XT.  S.  A. 
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preliminary  examination  of  monongahela  river  above  upper 

dam,  west  virginu. 

United  States  Engineer  Office, 

CindnnaH^  Ohio^  January  7, 1889. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preUminary  examination  of  *'  Monongahela  Biver  above  upper  dam," 
as  required  by  the  river  and  harbor  act  of  August  11, 1888. 

The  ^^  upper  dam  "  on  the  Monongahela  Biver  is  evidently  Dam  No. 
9,  at  Hoard's  Bocks,  which  ponds  the  river  to  Morgantown.  The  locality 
to  be  examined  is  tiierefore  the  Monongahela  Blver-above  Morgantown, 
W.  Va. 

The  river  and  harbor  act  of  March  3,  1875,  ordered  a  survey  of  this 
river  from  Morgantown  to  Fairmont,  and  my  report  on  this  snrvqr, 
datedDecember  11, 1875,  isprinted  in  the  Annual  Beport  of  theGhief  of 
Engineers  for  1876,  Part  II,  page  129.  For  a  detailed  description  of  the 
river  and  its  slope  I  would  refer  to  this  report  and  its  accompanying 
maps. 

Since  that  report  was  written  the  lock  and  dam  (No.  9)  at  Hoard^s 
Bocks  has  been'finished,  and  the  lock  and  dam  at  Dunkard's  Creek  (No.8) 
is  so  nearly  finished  that  one  more  season  will  open  it  to  navigation,  thus 
completing  the  continuous  water-line  from  Pittsburgh  to  Morganlown. 

My  former  report  contemplated  six  more  dams,  extending  slackwater 
several  miles  above  Fairmont,  in  order  to  reach  the  heavy  deposits  of 
excellent  coal  on  the  West  Fork.  The  only  change  which  I  would  now 
make  in  the  report  is  to  increase  the  average  cost  of  a  masonry  lock  and 
dam  to  $200,000,  as  this  is  about  the  cost  of  the  work  at  Hoard's  Books. 
If  contracts  could  be  made  at  one  letting  for  a  complete  lock  and  dam 
the  total  expenditure  could  be  considerably  reduced,  but  on  the 
sapposition  that  future  appropriations  will  be*^  made  as  past  ones  have 
been,  it  is  not  safe  to  calculate  upon  a  smaller  expenditure  than  that 
which  I  have  named. 
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The  i^ork  of  extending  the  existing  slaokwatto  should  begin  at  Mor- 
gantown  and  continae  np-streamto  Fairmont  The  exact  location  of 
each  look  can  better  be  determined  after  an  appropriation  has  been  made 
for  its  constmction. 

The  probable  amount  of  commerce  to  be  benefited  by  this  improve- 
ment can  not  be  stated  with  accuracy,  but  the  fact  that  there  is  an  im- 
mense coal  trade  on  the  Lowe^  Monongahela  Biver  (details  of  which  can 
be  seen  in  my  annual  reports)  and  a  considerable  passenger  and  freight 
business  Justifies  the  prediction  that  similar  commerce  will  develop  on 
the  Upper  Monongahda  Biver  when  similar  facilities  are  given.  The 
coal  tmde  will  not  attain  large  dimensions  until  the  coal  fields  within 
reach  cf  the  lower  pools  are  exhausted,  but  when  that  time  comes  the 
great  deposits  of  the  West  Fork  will  be  needed  by  the  consumers  of  the 
CKbio  and  Mississippi  valleys,  and  the  proposed  looks  and  dams  will 
create  the  only  route  to  market  that  can  be  used  with  profit. 

I  would  conclude  by  stating  that  in  my  judgment  the  locality  is 
<* worthy  of  improvement,'^  but  that  no  <<  survey"  is  now  needed,  since 
the  one  made  in  1876  is  considered  as  sufficient. 
BespectfuUy ,  your  obedient  servant, 


The  OmsF  of  Enginssbs,  U.  S.  A. 


Wm.  E.  Mebbill, 
.  OoL  of  Engineen. 


D  D  za. 

PRELIMINABT  EXAMINATION  OF  CHEAT  RIVEB,  WEST  VIRGINIA. 

United  States  Enoinbeb  Offiob, 

Oineinnati^  OhiOj  Jfinuary  7, 1889. 

Oenebal  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  *^  Cheat  Biver,  West  Virginia,"  as  required 
by  the  river  and  harbor  act  of  August  11, 1888. 

Cheat  Biver  is  one  of  the  principal  tributaries  of  the  Monongahela 
Biver.  which  it  joins  at  Point  Marion,  1^  miles  north  of  the  southern 
bonnaary  of  the  State  of  Pennsylvania.  It  rises  in  Bandolph  County, 
W.  Ya.,on  the  eastern  slope  of  the  Cheat  Mountain  (one  of  the  ranges  of 
the  Allegheny),  and  is  remarkable  for  its  four  parallel  forks — Shaver's, 
Glade,  Laurel,  and  Dry.  The  total  length  of  Cheat  Biver  is  about  140 
miles,  of  which  distance  the  upper  90  miles  has  a  gentle  slope  and  is 
fiEurly  adapted  to  rafting,  while  the  lower  GO  miles,  lying  below  the 
town  of  Bowlesburg,  on  the  Baltimore  and  Ohio  Bftilroad,  is  almost 
impassable.  In  this  distance  the  river  cuts  through  Laurel  Bidge,  and 
the  river-bed  is  not  only  steep,  but  is  Ailed  with  huge  bowlders,  that 
have  fallen  from  the  sides  of  tiie  mountain.  For  details  of  the  condi- 
tion of  affieiirs  I  would  rcdbr  to  the  annexed  report  of  Mr.  Charles  E. 
Bees,  assistant  engineer,  who  made  a  careful  examination  of  the  river 
between  Bowlesburg  and  its  junction  with  the  Monongahela  at  Point 
Marion* 

Nearly  the  whole  region  above  Bowlesburg  is  a  virgin  forest,  filled 
with  tbe  finest  white  oak,  spruce,  pine,  cherry,  and  other  valuable 
timbers,  that  are  now  going  to  waste  for  lack  of  fiEM^ilities  for  transpor- 
tation to  markets.  In  the  valleys  of  the  Monongahela  and  the  Ohio 
there  is  a  growing  scarcity  of  geiod  white  oak  for  coal  barges,  lock- 
sue  88 120 
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gates,  dams,  spars,  derricks,  dredge-spods,  and  other  purposes,  and  tbe 
small  amount  of  money  required  to  open  np  a  safe  logging  efaieainel 
tbiough  the  obstructed  part  of  the  Gb^t  Biver  would  soon  be  repaid  a 
thousand  fold.  I  have  a  strong  personal  feeling  in  the  matter^  on  ac- 
count of  the  great  difficulty  I  have  experienced  in  getting  suitable  tim- 
"ber  for  the  lock-gates  at  locks  8  and  9,  ou  the  Monongahela  Biver,  while 
I  know  that  millions  of  feet  of  exactly  the  timber  needed  are  growing 
on  the  Cheat  Biver  Uiat  could  have  been  rafted  directly  to  tJiie  locks  in 
question  had  the  river  been  reasonably  dear  of  obsliiictions. 

The  estimated  cost  of  such  work  as  is  immediately  necessary  is 
$13,000,  all  of  which  is  to  be  expeuded  in  blasting  and  removing  rock. 
After  this  is  done  the  channel  will  be  sufiSciently  smooUi  to  develop  iU 
capabilities,  and  the  question  of  further  improvement  by  closing  dupli- 
cate channels  and  similar  work  can  then  be  determined  by  the  results 
of  the  work  herein  indicated. 

I  have  therefore  to  report  that  Oheat  Biver  is  decidedly  ^  worthy  of 
improvement "  to  the  extent  and  for  the  purposes  named,  and  that  do 
'^  survey "  is  required,  as  the  preliminary  examination  has  devel<q[^ 
all  necessary  fact«. 

*    Bespectfully,  your  obedient  servant, 

W.  E.  Mkbbill, 
Ideitt.  OoL  o/JBugineen. 

The  Chief  of  Enoineebs,  XT.  S.  A. 
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November  28,  1886. 

Sis  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  Cheat 
River,  from  Bowlesbnrg,  W.  Va.,  to  its  month  at  Point  Marion.  Pa.,  a  distance  of 
49^  miles. 

The  commercial  importance  of  this  river  depends  npon  its  capacity  for  transport- 
ing timber  from  the  forests  of  West  Virginia  to  the  markets  along  the  HonoBgahela 
and  Ohio  rivers. 

From  the  headwaters  of  the  river  to  Rowlesbnrg  this  timber  can  be  transported  in 
rafts,  but  from  this  point  to  Beaver  Hole,  a  distance  of  33|  mileS|  this  method  of  nav- 
igation is  impracticable  on  account  of  nnmerons  rocks  and  rooky  bars  which  wonld 
break  up  the  rafts.  As  a  consequence  only  such  timber  as  is  reouired  for  the  mills  at 
and  above  Bowlesburg  (about  10  per  cent,  of  the  product)  is  made  up  into  rafts,  while 
the  balance  is  either  **  drifted''  (that  is,  tumedJoose  in  the  stream  to  be  carried  down 
by  the  current)  or  **  driven  "  (that  is,  followed  in  their  course  and  pushed  into  the 
channel  whenever  lodged  upon  rocks  or  shore  bars)  to  the  Beaver  Hole,  in  whieb 
pool  such  of  the  logs  as  are  to  go  beyond  the  month  of  the  river  are  |{«tiiered  together 
and  made  up  into  rafts,  while  those  destined  for  the  mills  between  this  place  and 
Point  Marion  pass  down  singly  to  the  booms  at  the  various  mills. 
.  I  am  inform^  by  the  principal  lumbermen  of  the  reeion  that  from  Bowlesburs  to 
Beaver  Hole,  owing  to  the  precipitous  banks  which  in  nigh  stages  do  not  fnmiui  a 
foot-hold  for  the  drivers,  the  process  of  drifting  is  the  only  available  method  of  trans- 
portation ;  this  is  the  cause  of  great  inconvenience  and  delay,  from  the  fact  that  tbe 
logs  become  lodged  and  Jammed  at  various  points,  and  are  sometimes  delayed  two  or 
three  years  in  reaching  their  destination,  and  frequently  rot  where  they  are  stranded. 
It  is  the  general  opinion  that  if  the  channel,  for  a  width  of,  say,  50  feet,  were  <^eand 
of  obstructions,  the  great  majority  of  the  drifted  logs  would  reach  their  destination 
on  a  single  rise,  the  cost  of  handling  stranded  loss  wonld  be  greatly  reduced,  and  the 
total  loss  of  loffs  that  become  immovably  jamm^  would  be  almost  wholly  obviated. 

The  points  wnich  need  immediate  attention  are  as  follows : 

Calhoun  Jalandf  i24  miles  below  Bowlesburg.  This  island  is  about  400  feet  long,  the 
main  channel,  125  feet  wide,  being  on  the  left  side ;  the  trouble  at  this  place  comes 
from  the  fact  that  in  high  water  many  logs  are  drawn  into  the  narrow  chute  on  the 
right,  and  are  stranded  on  the  head  of  the  island  and  upon  the  shore  opposite. 
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Bnek  Horn  B^Uf  3i  milee  below  Rovleaburg.  This  in  at  the  head  of  what  is 
known  as  the  nanowB,  and  is  the  first  of  the  serions  obstructions ;  abont  450  cnbic 
yards  oC  rook  obstenetions  should  beremoTed  at  this  point,  and  abont  240  onbic  var^H 
of  detached  bowlders  dioold  be  taken  ftom  the  shores  within  the  first  half-mile 
below. 

Hidherff  Bear-Pern  Bun^  4^  miles  below  Rowlesbnrg.  A  wide  bar,  ooTered  with 
bowlders,  projects  from  the  left  bank  Jnst  below  the  month  of  this  mn.  forcing  the 
channel  to  the  right.  The  channel  is  mnch  obstrncted  by  bowlders,  rendering  it  im- 
passable except  in  high  water.  A  crib-dike  from  the  left  bank,  constructed  by  him- 
bermen  to  close  a  troublesome  chute  across  the  bar  and  to  deflect  the  logs  into  the 
proper  channel,  has  been  entirely  washed  away. 

Rock  to  be  removed  at  this  point,  370  cubic  yards. 

Between  Hickory  Bear-Pen  Bun  and  Shanty  Bun,  a  distance  of  three-fourths  of  a 
inile,  are  found  many  scattering  bowlders,  aggregating  970  cubic  yards,  which  should 
be  remored. 

Shamiff  Btm  Bar,  5^  milee,  and  Bear  Wallow  Ban  Bar,  6  miles  below  Rowlesbnrg. 
The  carrent  for  a  distance  of  500  feet  at  the  first-named  bar  is  very  rapid,  and  the 
passage  of  logs  is  difficult  on  account  of  bowlders  which  cover  the  bar  on  the  right 
and  greatly  obstruct  the  main  channel ;  the  narrow  chute  between  this  bar  and  the 
right  bank,  which  is  dry  at  low  water,  is  also  troublesome  in  drifting  stages.  From 
these  two  bars  and  the  intervening  pool  it  is  necessary  to  remove  about  810  cubic 
yards  of  rock  obstructions. 

Commencing  at  a  point  500  feet  below  Bear  Wallow  River  Bar  the  current  is  very 
rapid  for  about  a  quarter  of  a  mile,  and  is  much  obstructed ;  about  one-half  mile 
below  another  bar  occurs,  where  the  river  is  very  narrow,  the  ehannel,  on  the  left, 
being  not  over  50  feet  in  width,  with  a  chute  30  feet  wide  on  the  right.  From  these 
xapids  and  the  bar  below  abont  1,470  cubic  yards  of  rook  should  be  removed. 

Oil  MUX  Ban,  7  miles  below  Rowlesbnrg.  Near  the  mouth  of  this  run  another 
bowlder  bar  extends  nearly  across  the  river,  and  for  a  distance  of  1,500  feet  the  cur- 
rent is  very  rapid  and  is  much  obstructed  by  rocks. 

Bocks  to  be  removed,  about  1,000  cubic  yards. 

Pringle  Bwn,  7^  below  Rowlesbnrg.  Six  large  bowlders  and  numerous  smaller  ones, 
aggregating  about  440  cubic  yards,  should  be  removed.  Abont  160  cubic  yards  should 
also  &  taken  out  to  destroy  a  pocket  near  the  foot  of  the  narrows,  8  miles  below 
Bowlesburg. 

From  the  foot  of  the  narrows  to  Morris  Island,  2}  miles,  the  river  is  free  from  ob- 
stmetions.  At  Trowbridge  Ferry,  one-fourth  mile  below  the  foot  of  the  narrows,  the 
river  is  about  350  feet  wide,  with  a  depth  of  6  feet  in  the  channel  at  low  water. 

MortU  Ulandf  10}  miles  below  Bowlesburg.  This  island  is  abont  1,500  feet  long, 
the  main  channel,  150  feet  wide,  being  on  the  right,  with  a  narrow  chute  on  the  len. 
The  principal  difficnltv  is  that,  dnring  high  stages,  the  logs  are  drawn  into  the  chute 
and  there  stranded.    A  dam  about  200  feet  long  is  needed  to  close  this  chute. 

Ma9on*$  BippUf  12}  miles  below  Bowlesburg.  For  a  distance  of  600  feet  on  this 
ripple  the  river  is  about  125  feet  wide  and  very  rapid ;  about  75  cubic  yards  of  stone 
should  be  removed  to  facilitate  the  passage  of  logs. 

From  this  point  to  Albright's,  2  miles,  thence  to  the  head  of  McKnight's  Island,  1} 
miles,  and  thence  to  the  mouth  of  Muddy  Creek,  one-half  mile,  the  channel  is  clear 
of  obstructions. 

Muddy  Creek,  16}  miles  below  Bowlesburg.  About  75  cubic  yards  of  rock  obstruc- 
tion should  be  removed  from  the  bar  near  tne  mouth  of  this  creek. 

Small  Falls,  16f  miles  below  Bowlesburg.  These  falls,  one-fourth  mile  long,  are 
at  the  head  of  the  ^'Bapids,''  which  are  abont  15  miles  in  length.  The  channel  is 
greatly  obstructed  by  large  bowlders,  the  estimated  quantity  requiring  removal  being 
abont  1,Q^0  cubic  yards ;  630  cubic  yaurds  should  also  betaken  from  the  channel  within 
the  distance  of  1}  miles  below. 

Great  Falle,  18|  miles  below  Bowlesburg.  This  is  the  most  dangerous  place  in  the 
Hver,  the  current  for  one-fourth  of  a  mile  being  exceedinglv  rapid,  and  the  channel 
being  greatly  obstructed  by  large  pieces  of  detached  rock  and  immense  bowlders 
rising  Irom  20  to  30  feet  above  the  water.  About  935  cnbic  yards  of  rock  should  be 
taKen  ont  at  this  place. 

Green  leland,  20}  miles  below  Bowlesburg.  This  island  rs  about  1,200  feet  long,  and 
is  covered  with  bowlders  at  its  upper  end,  while  a  narrow  chute  between  the  Island 
and  the  left  bank  also  causes  much  trouble ;  two  thousand  logs  were  stranded  at  this 
place  during  the  last  rise  in  the  river.  A  portion  of  the  obstructions  have  already 
been  removed  by  private  parties,  but  it  is  still  necessary  to  remove  about  270  cubic 
yards  of  stone,  which  shonld  be  used  in  closing  the  chute. 

Between  Green  Island  and  a  point  3}  miles  below,  the  river  is  narrow,  and  the 
removal  of  1,790  cubic  yars  of  stone  is  necessary. 

Barker'e  timber  chute,  24}  miles  to  MoMullen^s  timber  chute,  27}  miles  below  Bowles- 
burg.   Between  these  two  chutes,  by  which  logs  are  shot  down  from  the  monntaini 
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there  are  three  very  rapid  places,  varyiag  in  length  from  60  to  100  feet,  and  obetrooted 
by  large  bowlders,  reqairine  the  removal  of  600  onbio  yards  of  stone. 

8a6ket^9  Harbor ^  27f  miles  oelow  Rowlesbarg.  Six  large  bowlders  form  a  very  large 
troublesome  pocket  at  this  place,  in  which  logs  have  at  times  remained  fbr  years;  310 
cubic  yards  of  rock  should  be  removed. 

Between  Sockett's  Harbor  and  the  monf  h  of  Sandy  Creek,  a  distance  of  If  miles, 
about  100  cubic  yards  of  rock  should  be  removed  fh>m  the  middle  of  the  stream. 

DeviPe  Den,  29ft  miles  below  Rowlesborg.  Eight  large  bowlders  form  a  pocket  on 
the  right  of  the  main  channel,  which  is  very  troublesome ;  205  cubic  yards  of  stone 
should  be  removed.  From  this  place  to  the  mouth  of  Bull  Bun^  one-half  mile,  sad 
thence  to  Short  Ripple,  one-half  mile  further,  the  river  is  free  of  obstruoCions. 

Short  Bipple,  30f  miles  below  Rowlesburg,  15  cubio  yards  of  rock  should  be  re- 
moved. 

Bee  Bun  Ripple,  31f  miles  below  Rowlesburg,  GO  cubic  yards  of  rock  should  be  re- 
moved. 

Beaver  EoUf  33|  miles  below  Rowlesburg.  This  is  a  pool  at  the  foot  of  the  rapids, 
about  1,200  feet  loug  and  600  feet  wide,  in  which,  as  before  stated,  such  logs  as  are 
intended  for  the  markets  below  the  mouth  of  the  river  are  collected  and  made  up  into 
rafts.  The  stage  of  water  at  this  place  at  the  time  of  examination  (November  20)  was 
6i  feet ;  a  stage  of  8  feet  is  considered  available  for  rafting.  About  10  cubic  yards  of 
rock  should  be  removed  from  the  foot  of  the  pool. 

Laurel  Island,  34^  miles  below  Rowlesburg.  This  island  is  about  1,200  feet  long, 
with  a  good  channel  on  the  left,  and  a  chute  about  30  feet  in  width  on  the  right.  ISo 
obstruction  except  at  a  stage  aoove  15  feet. 

ll^e  Whirlpoolf  34i  miles  below  Rowlesburg.  About  30  cubic  yards  of  rock  should 
be  removed  at  the  foot. 

Graeay  Island,  36f  miles  below  Rowlesburg.  A  few  large  bowlders  should  be  re- 
moved Just  above  the  island;  otherwise  no  obstruction  is  found,  there  being  plenty 
of  water  on  either  side  of  the  island. 

One-half  mile  below  the  head  of  Grassy  Island  several  large  bowlders  extending 
nearly  to  the  middle  of  the  stream  should  be  removed — 130  cubic  yards. 

Quarry  Bun  Bar,  38}  miles  below  Rowlesburg,  15  cubic  yards  of  rock  should  be 
taken  from  the  bar  on  the  ri^ht. 

From  this  place  to  Ley's  Mill  (one-half  mile),  where  there  is  a  large  island  with  the 
channel  on  the  left,  and  thence  to  Forge  Island  (1  mile)  there  are  no  obstructions. 

Force  Island,  39|  miles  below  Rowlesburg.  The  main  channel  is  on  the  left  of  the 
island,  the  chute  on  the  right  bein^  closed  by  a  mill-dam  at  the  foot.  The  island  is 
also  divided  by  a  middle  chute  wnich  is  never  used.  Messrs.  Huling  Sl  Co.  have 
built  a  crib  fender^  about  6  feet  high,  at  the  head,  to  keep  the  logs  off  of  the  island, 
and  to  force  them  into  the  channelon  the  left.  No  obstruction  except  at  a  stage  ex- 
ceeding 15  feet. 

Bood  Island,  40}  miles  below  Rowlesburg.  This  island  is  about  one-half  mile  long 
with  a  channel 250  feet  wide  on  the  right.  It  is  also  crossed  by  numerous  chutes  £rom 
ri^ht  to  left.  A  crib  fender  has  been  built  by  Messrs.  Haling  &,  Co.  at  the  head  of 
this  island.    No  obstruction  except  at  stages  exceeding  12  or  15  feet. 

From  Rood  Island  to  Stafford's  Eddy,  one  mile,  thence  to  Bubble  IsUimd,  2i  miles,  and 
thence  to  the  mouth  of  the  river  at  Point  MaHoUy  49}  miles  below  Rowlesburg,  there 
are  no  serious  obstructions.  The  shoalest  point  between  Beaver  Hole  and  Point  Mar- 
ion is,  however,  tound  at  Broad  Ford,  Just  above  Rubble  Island. 

A  large  pocket  boom  has  been  constructed  by  Messrs.  Huling  &,  Co.  about  one- 
fourth  mile  above  Point  Marlon,  for  storing  the  logs  intended  for  their  mill,  which  is 
located  on  the  right  bank  of  the  Monongahela,  about  2}  miles  below  the  mouth  of 
the  Cheat.    From  175  to  200  logs  per  day  are  sawed  into  lumber  at  this  milL 

Messrs.  Dewing  &,  Sons  have  also  constructed  a  mill  of  about  the  same  capacity 
one-fourth  of  a  mile  below  Point  Marion,  but  have  not  operated  the  same  as  yet,  ow- 
log  to  the  fact  that  they  have  been  unable  to  get  their  logs  down  the  Cheat  Kiver. 

I  am  indebted  to  Messrs.  Huling  &,  Co.,  Barker  Brothers,  John  A.  Clark,  Mr. 
Hostetter,  and  others  for  valuable  information  regarding  the  lumber  interests  on  the 
river. 
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Summary, 


LotMli^. 


Calhoon  IsUnd 

Buck-Horn  Ripple w^.... 

To  ono-half  mile  below  Bnck-Hom  Bipple 

Hlokory  Bear  Pen  Bmi 

Between  Hickory  Bear  Pen  and  Shanty  Runs «.. 

Shsmty  Rnnto 

Bear  Wallow  Ran,  inolnsiye 

Between  Bear  Wallow  Rnn  and  Oil-Mill  Rnn 

OU-MiUBon 

Pringle  Rnn  tothe 

Foot  of  the  Narrows,  Inolnaive 

Morris  Island 

Mason  Ripple 

Muddy  Creek 

Small  Falls 

Between  Small  Falls  and  the  Great  Falls 

The  Great  Falls 

Green  Island , 

Between  Green  Inland  and  Barker  Timber  Clnite 

Between  Barker  Timber  Chate  and  MoMnllen  Timber  Chute. 

Saokett's  Harbor 

Between  Sackett's  Harbor  and  Sandy  Creek 

Devil's  Den 

Short  Ripple 

BeeRunKippIe 

Beaver  Hole 

Laurel  Island 

The  Whirlpool 

Grassy  Island  to  a  point  1|  mUefl  below 


Quarry  Run  Bar. 
For 


Forge  Island 
Rood  Island. 
Point  Marion 


Total. 


Distance 

tma 

Bowleaburg. 


MOei. 


?} 


?l 


1« 
1« 


m 

20; 

af 

27; 

27: 

9» 
2» 

311 
3$ 
8* 
S4 
88 

sa 

39 


Rookobstroo- 

tionatobe 

removed. 


0ulrieffard9. 


4M 
240 
870 
970 

810 

1.470 
1.000 

620 


7fi 

75 

1,090 

680 

935 

270 

1.790 

OOO 

310 


205 
16 
60 
10 


80 

130 

15 


12.270 


The  cost  of  remoying' these  obstractions  is  estimated  at  $1  per  cubic  yard,  $12,270. 
Respeotf ally*  aabmitted. 

Chas.  £.  Bees, 
AsBtstani  Engineer, 

Lieat.  Col.  W.  £.  Mkrrill,  , 

Carpi  of  Engineers,  U,  8.  A, 


D  D  13. 


PRELDilt^ARY  EXAMINATION  OF  MUSKINGUM  RIVER  PROM  ZANESVILLE 

TO  DRESDEN.  OHIO. 


United  States  Engineeb  Office, 

.  Cincinnati,  Ohio,  January  15, 1889. 

Genebal  :  I  have  the  honor  to  Bubmit  the  foUowiog  report  on  the 
"  Mnskingam  River,  fromZanesville  to  Dresden,"  as  ordered  in  the  ri^^r 
and  harbor  act  of  Angnst  11«  1888. 

The  Mnskingum  is  the  largest  and  most  important  of  the  rivers  within 
the  boundaries  of  the  State  of  Ohio.  It  drains  the  larger  portion  of 
the  eastern  half  of  the  State,  its  headwaters  extending  to  within  25 
miles  of  Lake  Erie,  where  they  interlock  with  those  of  the  Cuyahoga. 
The  river  proper  begins  at  Coshocton,  where  the  Tuscarawas  and  Wal- 
bonding  rivers  unite,  and  it  flows  thence  past  the  towns  of  Dresden, 
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Zanesville^  McGonnelsville,  Beverly,  and  Lowell  to  its  janction  with  the 
Ohio  at  Marietta^  total  distance  of  108  miles.  Its  chief  tribataries 
are  Wills  Creek,  Wakatomaka  Greek,  Symms  Greek,  Licking  Biver, 
Moxahala  Greek,  Salt  Greek,  Meigs  Greek,  and  Wolf  Greek.  The  arek 
of  its  basin  is  7,780  square  miles. 

About  fifty  years  ago  the  State  of  Ohio  improved  the  navigation  of 
the  Muskingum  by  building  eleven  dams  and  twelve  locks,  thus  f<ma- 
ing  a  continuous  navigation  at  all  stages  from  the  Ohio  EUver  at  Mar- 
ietta to  the  town  of  Dresden,  where  a  junction  was  made  with  the  Ohio 
Ganal,  which  runs  from  Portsmouth,  on  the  Ohio  Biver,  to  Lake  Erie 
at  Gleveland.  The  standard  size  of  the  locks  was  180  feet  in  length 
between  hollow  quoins  and  36  feet  in  width;  but  unfortunately  lock 
'So.  12,  at  Symms  Greek,  the  upper  one  of  the  series,  was  only  120  feet 
long  and  22  feet  wide,  and  was  thus  too  small  to  pass  the  steMuboats 
that  navigated  the  river  below  Zauesville.  Besides  this  defect  in  size, 
the  lock  was  located  so  far  above  the  head  of  Pool  10,  that  boats  could 
not  n^ach  it  in  low  water.  The  combination  of  these  two  causes  made 
the  lock  of  little  use,  and  when  the  dam  gave  way  the  State  fiuied  to 
repair  it,  and  practically  abandoned  the  river  above  Zanesville. 

Ever  since  the  Muskingum  Biver  passed  into  the  hands  of  the 
United  States  the  residents  along  this  part  of  the  river  have  urged 
the  restoration  of  slackwater  to  Dresden,  but  they  wish  a  new  1^, 
having  the  same  capacity  as  the  other  locks  on  the  river,  and  located 
at  a  point  where  it  will  always  be  accessible  during  low  water. 

After  a  careful  survey  and  examination  of  the  river  below  the  old 
look,  1  have  selected  a  new  site  at  Ellis,  where  the  Gincinnati  and 
Muskingum  Valley  Bailroad  crosses  the  river,  and  the  accompanying 
map  shows  the  locality  and  the  lift  of  the  proposed  lock.  The  references 
in  the  river  show  the  height  of  the  bed  above  mean  ocean  level,  and  it 
is  evident  from  the  profile  that  the  outlet  of  the  new  lock  will  have  a 
depth  of  5  feet  in  low  water.  The  crest  of  the  dam  has  been  pla<^ 
at  such  a  height  as  to  give  5|  feet  on  the  lower  miter-sill  of  the  low- 
est lock  of  the  Ohio  Canal  at  Dresden. 

The  probable  amount  of  commerce  to  be  developed  by  extending 
the  existing  slackwater  to  Dresden  can  not  he  predicted  with  accu- 
racy, as  the  conditions  of  transportation  have  greatly  changed  since 
the  upper  lock  and  dam  went  out  of  use,  but  the  annexed  report  of 
Lieut.  Lansing  H.  Beach,  Gorps  of  Engineers,  shows  that  there  was  a 
large  business  on  this  section  of  the  river  in  1860,  the  latest  year  for 
which  statistics  are  now  attainable.  It  is  reasonable  to  suppose  that 
the  general  development  of  commerce  since  that  date  will  at  least 
restore  to  the  river  the  transportation  of  heavy  freights  that  it  had 
before ;  it  is  not  improbable  that  the  revised  commerce  will  even  ex* 
ceed  its  former  magnitude. 

The  estimated  cost  of  a  new  lock  and  dam  at  the  site  selected  is 
$139,000. 

The  locality  is  worthy  of  improvement.  No  further  survey  is  nec- 
essary, as  all  the  facts  in  the  case  have  been  determined. 

Accompanying  this  report  is  that  of  Lieut.  L.  H.  Beach,  Gorps  of 
Engineers,  and  also  a  map  of  the  proposed  site  of  the  new  lock  and 
dam. 

Respectfully  submitted. 

W.  B.  Mebbill, 
Lieut  Ool.  of  Enjfineen. 

The  Ghief  of  ENanmsBs,  U.  S.  A« 
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XXFOST  OV  UXUTENAirr  lAMSmO  H.  BBACH,  COUPS  OF  ENOOntBBS. 

United  Statbs  Engineer  Office, 

Zaneaville,  OhiOj  January  9, 1889. 

Sib  :  I  have  to  Bubmit  the  followingieport  upon  the  preliminary  examination  of  the 
Moakingnm  Biver  from  Zaneeville  to  I)re6den,  directed  by  the  river  and  harbor  act  of 
Angnat  11,1888: 

ThiB  portion  of  the  river,  14  milea  in  length,  was  the  part  of  the  Moakingnm  flnt 
provid^  with  slackwater  navigation.  The  dam  at  Symms'  Creek  was  located  some 
2  miles  above  the  point  reached  by  the  backwater  of  the  Zaneaville  dam,  afterwards 
bnilt  and  now  icnown  as  No.  10;  the  effect  of  this  location  was  to  interrupt  naviga- 
tion at  low  water,  and  as  the  lock  was  only  22  feet  by  120  feet,  while  all  looks  belo^ 
it  were  planned  to  be  36  feet  by  180  feet,  boats  too  small  to  be  profitable  npon  the 
reat  of  the  river  had  to  be  employed  npon  this  portion,  and  even  they  were  stopped  in 
winter  by  ice  and  in  snmmer  oy  sand-bars.  Under  these  unfavorable  conditions,  with 
tolls  as  high  as  on  other  parts  of  the  river,  traffic  by  steamers  did  not  long  survive 
the  building  of  the  Dresden  extension  o'f  the  Cincinnati  and  Mnskingnm  YaTley  Rail- 
road in  1871.  The  State  of  Ohio  made  no  effort  to  place  this  portion  of  the  Moskin- 
gnm  on  an  eqnali^  with  the  rest,  and  as  the  demands  npon  moneys  appropriated 
were  most  urgent  for  other  locks  and  dams  having  a  larger  business,  the  works  at 
Symma^  Creek  were  allowed  to  fall  into  the  state  of  ruin  m  which  they  now  are,  the 
dam  having  almost  entirely  disap^ared  and  the  lock  being  unserviceable.  A  low 
bridge,  unprovided  with  draw,  built  in  1878  by  the  city  of  Zanesviile  at  Fifth  street, 
withont  protest  from  the  State,  effeotaally  closed  the  upper  river  to  steam-boats,  and 
all  traffic  since  has  been  by  means  of  flats  poled  by  hand. 

The  Ohio  Canal  is  connected  with  the  Muskingum  at  Dresden  by  a  canal  about  3 
miles  long  known  as  the  Dresden  Cut-off.  The  canal  and  cut-off,  as  well  as  the  Mus- 
kingum &low  Zanesviile,  are  in  navig^able  condition,  which  makes  the  portion  be- 
tween Zanesviile  and  Dresden  the  missing  link  of  a  water-way  from  Lake  fSrie  to  the 
Ohio  River.  The  opening  of  the  rich  coal  fields  along  the  Muskingum  has  called  at- 
tention to  this  water-way  as  a  means  of  placing  coal  cheaply  on  the  markets  of  the 
lake  cities,  and  has  created  a  strong  desire  to  hiive  the  water-way  complete.  The 
lumber  tnule  in  the  opposite  direction  is  estimated  to  be  of  hardly  less  amount  and 
value,  and,  in  addition  to  these  two  great  staples,  the  general  traffic,  it  is  believed, 
will  be  sufficient  to  more  than  repay  the  cost. 

To  effect  the  improvement  in  question  would  involve  the  building  of  a  lock  and  dam 
about  9  miles  above  Zanesviile  at  the  locality  shown  by  the  accompanying  map.  The 
lock  should  be  of  the  same  size  as  the  others  on  the  river,  so  that  a  fleet  of  barges  or 
coal  boats  could  be  taken  the  entire  length  of  the  river  by  one  steamer.  The  most . 
favorable  site  for  the  lock  and  dam  is  Just  below  the  Cincinnati  and  Muskingum 
YaJley  Railroad  Bridge,  crossing  the  river  about  9  miles  above  Zanesviile,  a  map  of 
which  locality  accompanies  this  report. 

The  estimated  cost  of  the  improvement  is  as  follows: 

Lock $85,000 

Dam 36,000 

Abutment 8,000 

Levee  behind  abutment 8,500 

Lock-keeper's  house • 1,500 

Total i 139,000 

The  commercial  statistics  of  this  part  of  the  river  are  not  easily  procurable  for  the 
years  immediately  preceding  the  abandonment  of  its  navigation ;  for  in  1861  the 
Muskingum  Improvement  was  leased  to  a  company  whose  books  are  not  accessible, 
and  under  their  charge  the  works  deteriorated  to  such  an  extent  that  during  the  lat* 
ter  part  of  the  time  covered  by  their  lease  and  after  its  expiration  navigation  of  this 
section  of  river  was  attended  with  so  many  difficulties  and  was  so  frequently  inter- 
rupted that  business  was  forced  into  other  channels.  The  amount  of  local  carrying 
done  during  the  four  years  preceding  the  time  when  the  lessees  took  the  river  is  partly 
given  below : 


Barrels  merohMidlie number. 

Ibe pounds. 

Iron do... 

Ore,  iron do... 

Lumber feet. 

Marble pounds. 

Misoellaneoas do... 


1800. 


3,608 


487,754 

2,037,850 

1, 079/443 

56,920 

7,851,749 


1850. 


7.183 
1,102,500 

651.470 
2,409,100 
1,270,307 

lla,637 
4,808,703 


1868. 


11,602 


48,154 

751,869 

751,217 

894, 176 

6,104,126 


1857. 


19,681 


816,820 
116.245 
801,913 
477.018 
2,248.206 


■1 
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These  figures  xenresent  merely  the  amount  of  blulneas  upon  which  the  eoUeotor  il 
Dresden  levied  tolls,  and  ae  throagh  shipmenteor  those  whose  toll  was  paid  at  Zaosi- 
viUe  would  not  be  reported  by  him,  it  is  evident  that  the  amoonte  above  given  ess 
be  fairly  considered  as  representing  less  than  half  the  actnal  commeroe  paasirig  over 
this  part  of  the  river. 

Owing  to  the  development  which  has  taken  place  of  late  years  in  the  ooal,  day, 
and  sand  interests  of  this  seotiofl^  it  is  battered  that  the  business  done  over  this  pwt  ot 
the  river  would  be  many  times  what  it  was  befiwe^  and  of  a  magnitude  snlBmsntto 
make  the  improvement  a  matter  of  great  importaDce. 
Very  respectfully, 

Lansaia  H.  Baaci 

Lient.  Col.  W.  £.  Msbbhx, 

Corpt  ijf  Jfafiwsyi, 


APPENDIX  BE. 


nCPBOVElCENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPEBATINQ  AND  CARE 
OF  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVER,  IN- 
DIANA. 


BMFOBT  OF  MAJOR  AMOS  8TICKNBT,  C0BP8  OF  ENOUfEEBS,  OFFICEB 
IN  CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1889,  WITH 
OTHEB  DOCUMENTS  BELATINQ  TO  THE  W0BK8. 


IMPBOVEMSNTS. 


1.  FUli  of  the  Ohio,  LoniByille,  Ken- 

tnoky. 
8.  Indiaoa  Chat^  FalU  of  the  Ohio  River. 
Z,  Operftting  and  care  of  the  Lonigyille 

a&d  PottUudd  Canal. 


4.  Wabash  River,  Indiana  and  Dlinoia. 
6.  White  River,  Indiana. 


TJnitbd  States  Ehoineeb  Qfficb, 

Louisville,  Ky.j  July  9^  1889. 

Oenbbal  :  I  have  the  hoDor  to  transmit  herewith  the  annaal  reports 

the  works  under  my  charge  for  the  fiscsJ  year  ending  Jnne  30, 1889. 
•  •••••• 

Yery  respectfhlly,  yonr  obedient  servant, 

Amos  Stioknet, 
Md^ar  of  Engineers. 
The  OmEF  of  Bnoinbebs,  U.  B.  A. 


E  E  z. 

nCPBOVBMENT  OF  THE  FALLS  OF  THB  OHIO  RIVER  AT  LOUISVILLE, 

KENTUCKY. 

This  work  is  carried  on  under  two  divisions — ^the  enlargement  of  the 
upper  portion  of  the  Louisyille  and  Portland  Canal  and  the  enlarging 
of  eanid  bafldn. 

BNLABaEiaiiNT  OF  THE  UPPER  PORTION  OF  LOUISVILLB  AND  POBT- 

LAND  CANAL. 

This  work  was  prosecuted  during  the  year  under  three  contracts,  but 
tlie  progress  has  been  so  slow  that  a  change  of  method  has  been  deter- 
mined upon.    The  stage  of  the  river  has  been  unfaTorable  for  the  work, 
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and  the  inadeqaate  preparation  of  the  contractors  for  working  at  any 
bnt  the  lowest  stages  has  resulted  in  the  loss  of  almost  the  whole  season, 
especially  in  the  excavation. 

The  contracts  of  Gleason  &  Gosnell  and  of  John  Molloy  for  ezca- 
▼ating  having  expired  after  two  long  extensions  of  time,  further  exten- 
sion was  refused,  and  authority  obtained  to  purchase  the  neoessary 
plant  and  finish  the  work  by  hired  labor.  A  plant  has  been  prepared 
and  active  operations  will  be  commenced  as  soon  as  the  river  &lls  suf- 
ficiently. Provisions  will  be  made  for  continuing  operations  at  a  con- 
siderably higher  stage  of  the  river,  and  it  is  hoped  that  a  vigoroos 
prosecution  of  the  work  will  result  in  the  completion  of  a  large  pait^if 
not  the  whole,  of  that  which  was  under  contract.  About  90,000  cubic 
yards  of  rock  are  to  be  removed.  Arrangements  have  been  made  with 
Mr.  J.  B.  Speed  to  haul  the  rock  after  it  is  loaded  on  cars.  He  has 
provided  two  locomotives,  trestle  over  dumping-ground,  and  track  to 
the  dumping-ground,  all  of  which  will  be  ready  by  the  time  that  active 
operations  can  commence. 

The  time  for  completion  of  contract  tor  building  the  new  canal  wall 
was  extended  from  December  31, 1887,  to  October  31, 1888,  and  to  Oc- 
tober 31, 1889.  as  it  was  deemed  probable  that  the  contractors  would 
finish  the  wors. 

It  is  probable  that  work  will  be  commenced  during  the  year  upon  that 
portion  of  the  canal  wall  not  embraced  in  the  existing  contract,  and 
also,  if  practicable,  upon  the  excavation  on  the  south  side  of  the  canal 

a' modification  of  the  project  for  the  enlargement  at  the  head  of  the 
canal  has  been  submitted,  and  the  subject  referred  to  a  Board  of  Engi- 
neer Officers  in  connection  with  the  project  for  improving  the  Indiana 
Chute. 

ENLABOmO  CANAL  BASIN. 

This  work,  under  the  contract  of  Gleason  &  Go^ell,  has  dragged 
along,  but  little  progress  being  made.  The  extended  time  for  comple- 
tion having  expired  December  1, 1888,  authority  was  obtained  to  pur- 
chase the  necessary  plant  and  finish  the  work  by  hired  labor.  The 
plant  has  been  prepared,  is  now  about  all  in  place,  and  active  opera- 
tions will  commence  as  soon  as  the  river  falls  sufficiently  to  permit  the 
pumping  of  the  pit.    It  is  believed  that  it  will  be  finished  thiB  season. 

The  reports  of  Assistant  Engineers  O.  W.  Shaw  and  B.  B.  Jones 
upon  different  parts  of  the  work  are  appended. 

The  commercial  statistics  will  be  found  with  the  report  upon  the 
Louisville  and  Portland  Canal,  of  which  these  improvements  will  form 
apart. 

Maneg  statement 

July  1,  1688,  amount  available $18,447.06 

Add  amount  ooTered  by  contracta  July  1,  1888 140,0it8L41 

Amount  appropriated  by  act  of  August  11,18^ 150,000,00 

308,486.46 
July  1. 1889,  amount  expended  during  fUoal  year  ezoloaive  of 

liabilities  outstanding  July  1,1888 $38,235.66 

July  1,  1889,  outstanding  liabilities 17,606.65 

July  1, 1889,  amount  ooyeied  by  existing  contracts 11, 194. 42 

67,0S6w73 

July  1, 1889,  balance  available 241, 45a  73 

{Amount  (estimated)  required  for  completion  of  existing  proieot 865, 363. 00 
Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1891  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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BIPORT  or  MR.  ORANYILUB  W.  BHAW,  ASfUSTAin*  BHOINXXR. 

Ukited  States  Engiitebr  Office, 

LouUville,  Ky,,  June  SO,  1889. 

Major  :  I  have  the  honor  to  sabmit  the  followiDg  report  of  operations  on  that  por- 
tion of  improrinff  Falls  of  the  Ohio  Biver  ac  LoaisTille,  Ky.,  which  is  included  in  the 
enlar^ment  of  the  Louisville  and  Portland  Canal: 

The  present  project  is  the  enlargement  of  the  LoaisTiUe  and  Portland  Canal  from 
a  point  aboot  400  feet  below  the  railroad  bridge  to  its  head,  which  is  being  executed 
in  accordance  with  the  plans  recommended  by  Lieut^  Col.  William  £.  Merrill,  Corps 
of  EngineerSy  in  his  annual  report  for  1883,  with  some  modifications  suggested  in  sun- 
sequent  reports. 

The  work  embraces  the  excayation  and  remoyal  of  earth,  loose  and  solid  rock ;  the 
removal  of  the  old  river  wall,  and  the  building  of  a  new  canal  wall  along  the  north 
line  of  the  proposed  enlaiqgement  from  a  i^oint  about  opposite  Tenth  street  west ;  the 
removal  of  the  present  canal  waU  and  guiding-dike,  and  of  that  portion  oi  the  cross- 
dam  south  of  the  middle  chute :  the  construction  of  a  dam  on  the  west  and  north 
limits  of  the  enlargement  above  Tenth  street,  and  the  constmction  of  a  wall  and  stone 
slope  revetment  on  the  south  side  of  the  canal,  from  the  upper  guard-gates  to  the 
elevator  basin,  near  the  railroad  bridge. 

The  work  has  heretofore  been  carried  on  under  four  contracts,  as  follows: 

With  George  W.  Lewis,  for  excavation  and  removal  of  old  river  wall  on  the  lower 
section;  with  John  MoUoy,  for  excavation  and  removal  of  old  river  wall  on  the  middle 
section;  with  Gleason  &,  Gosnell,  for  solid  rock  excavalaon  on  the  upper  section,  and 
with  the  Salem  Stone  and  Lime  Company,  for  constructing  part  of  the  new  canal  wall. 

The  contract  with  George  W.  Lewis  was  executed  July  1, 1881>^  and  the  work  com- 
pleted November  24, 1886. 

The  contract  with  John  Molloy  was  executed  on  the  same  date,  the  work  to  be 
completed  by  December  31, 1886. 

Two  supplemental  contracts  were  subsequently  made,  extending  the  time  for  com- 
pleting the  work  to  December  31,  1887,  and  I)ecember  31,  188">,  respectively.  The 
work  not  having  been  completed  at  the  expiration  of  the  latter  date,  the  officer  in 
eharge  was  authoriased  to  purchase  a  plant  and  finish  it  by  hired  labor. 

The  contract  with  Gleason  &,  Gosnell  was  executed  August  4, 1885,  with  the  pro- 
vision that  the  work  was  to  be  completed  by  December  31, 1886.  Two  extensions  of 
time  for  completion  were  subsequently  made,  the  last  one  terminating  December  31, 
1889.  The  work  not  having  been  completed  at  the  expiration  of  the  latter  date,  the 
oiBcer  in  charge  was  authorized  to  purchase  a  plant  and  to  finish  it  by  hired  labor. 

The  contract  with  the  Salem  Stone  and  Lime  Company  for  the  construction  of  part 
of  the  new  canal  wall  was  executed  January  15, 18^.  The  time  for  completing  the 
work  was  first  extended  to  October  31,  1888,  and  afterward  to  October  31, 1889.  The 
work  under  this  contract  will  probably  be  completed  in  August,  1889. 

The  work  under  these  contracts  during  the  fiscal  year  18S9  was  as  follows : 

On  the  middle  section,  John  Molloy  contractor,  work  was  b^gun  June  26  and  sus- 
pended July  13 ;  resumed  July  23  and  suspended  August  22 ;  resumed  October  1  and 
suspended  October  22.    The  contract  expired  Deeember  31, 1888. 

On  the  upper  section,  Gleason  &,  Gosnell  contractors,  work  was  begun  June  26 
and  suspended  July  11 ;  resumed  July  30  and  suspended  August  22.  The  contract 
expired  December  31,  1888. 

On  the  new  canal  wall,  the  Salem  Stone  and  Lime  Company  contractors,  work 
was  begun  August  1  and  suspended  Octobe.  24, 188"^.  During  the  high  stage  of  the 
river  toe  contractors  were  engaged  in  putting  in  dowels  in  the  coping  course,  from 
October  24  to  Deeember  1,  18^.  Work  was  resumed  April  22  and  discontinued  on 
account  of  high  water  on  June  7, 1889. 

The  following  tables  show  the  original  estimates,  the  amount  of  work  completed, 
and  the  amount  done  during  the  fiscal  year  ending  June  30,  1889,  under  the  above 
contracts: 

OH^faal  ofjproitimaU  esHvioU  of  maieriaU  to  he  excavated  and  removed^  and  amount  of 

masonry  in  new  canal  toall. 


Matoitels. 


BsrCh  esearstioa 

Solld-Tock  excsvstton . 
Looee-rook  excavstion 
Dry  wan  removed . ..., 
HewouudwaU 


Salem  Stone 
and  Lime 
Company. 


ChMeyardt, 


9,000 


Upper  sec- 
tioD  (Gleaeon 
St,  Gosnell). 


Oubio  ffordt. 


110.000 


Middle  sec- 
tion (John 
liolloy). 


OubieyardM. 

04461 

40^449 

1,600 

4,16S 


Lower  sec- 
tion (Oeorce 
W.Lewis). 


ChMeyarctg. 

103.866 

37,402 

600 

6^418 
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In  preparing  the  foandation  of  the  new  caaal  wall  it  was^fonnd  neoeasary  on  le- 
ooont  01  loose  ledges  to  go  deeper  than  was  estimated,  whioh  will  increase  tbe  qoan- 
tity  of  masonry  to  about  10,300  onbic  yards.  A  detail  sarvey  of  tbe  area  coTered  by 
the  late  contract  of  Gleason  &.  Qosnell  increases  the  approximate  quantity  of  rock  ex- 
oaration  to  116,000  oubio  yards. 

The  foUowins  qoantities  of  exoayation  had  been  removed  from  the  upper,  middle, 
and  lower  teottons,  and  of  masonry  laid  in  the  new  canal  wall  on  Jnne  30,  18B9: 


Matsrisls. 


BairihexosTatioh 

BoUd'iock  exeavatloii .... 
LooM-iook  exoayaUon . . . 

Dry  wall  ramovBd 

KaaoBxy,  n«w  gumI  wall 


Sslflm  Stone 
Mid  Lime 
ComiMiny. 


(hUfUjfarda, 


8.898.7 


Upper 
tlon  (Oleeeon 
dkGesneU). 


Oubiefords. 


35,438.22 


HlddUeeec- 

tion  ( Jolm 

MoUoy). 


OttbUpardM. 

75,fiM.68 

88.128l23 

4.868.86 

11,838.89 


ttonrOeotiGe 

W.  Lewis). 


Cfmbietardi. 

88,8«9il3 

83,807.I« 

8.813.21 

9^  922.  SO 


The  following  shows  the  amount  of  materials  excavated  and  removed,  and  the 
amount  of  masonry  laid  in  the  new  canal  wall  during  the  fiscal  year  ending  June  30, 
18H9: 


MitorisJii. 


Bsrih  ezosTstioii 

Bolid-xock  exoSTAtton  . . . 

Dry  wall  remored 

Maaonry,  new  oanal  wall 
Looae-rook  exeavation  . . 


Upper  aec- 

tion  (Gleason 

&  GosneU). 


Ouhieyoirdt. 


Middle 
Hon  (John 
MoUoy). 


2,400118 
2,481.48 


Neweanalvall, 

(Salem  Stflse 

Mid  Lime  Cob* 

pany). 


C^iNoyanEf. 


8»8R« 


The  high  water  in  September,  188H,  caused  a  break  about  146  feet  long  in  theguid- 
io^-dike  on  the  north  side  of  the  canal  east  of  the  cross-dam.  This  break  was  re- 
paired in  October  at  a  cost  of  $348.90  for  material  and  labor. 

In  the  latter  part  of  October  a  survey  was  made,  and  cross-sections  taken  on  the 
south  slope  of  the  canal  between  the  old  guard-lock  near  Tenth  street  and.  Byrne 
6t  Speed's  basin,  near  Thirteenth  street,  for  the  purpose  of  estimating  the  oost  of  a 
wall  and  slope  revetment  between  those  points. 

Under  the  authority  to  purchase  plant  and  perform  the  balance  of  the  wdrk  to  be 
done  on  the  enlargement  of  the  upper  end  of  the  Louisville  and  Portland  Canal  by 
hired  labor,  there  have  been  purchased  4  steel  boilers  and  fixtures  for  operating 
steam-drills;  1  steel  boiler,  engine,  centrifugal  pump,  and  fixtures  for  pumping 
out  excavated  area ;  13  steam-dnils,  90  dump>cars  and  couplings,  2,000  cross-ties,  and 
24  tons  of  steel  rails.  An  agreement  has  been  made  with  J.  B.  Speed  for  the  trans- 
portation of  the  excavated  material  after  it  is  loaded  in  cars. 

On  May  17,  1889,  a  temporary  crib  and  platform  was  begun,  on  which  it  is  intended 
to  place  the  pump,  engine,  and  boiler.  A  small  force  of  men  was  also  employed  in 
removing  part  of  the  apron  on  the  north  side  of  the  guiding-dike,  for  the  purpose  of 
putting  m  a  structure  to  prevent  leakage  ftom  the  canal.  The  crib  for  the  pump, 
engine,  and  boiler  is  completed.  The  work  north  of  the  gniding-dike  was  suspended 
May  24  aa  account  of  a  rise  in  the  river. 

Very  respectfully,  your  obedient  servant, 

ORAmrouB  W.  Shaw, 

MiJ.  Amos  Stigknbt,  A$8%$Umi  Engkuer. 

Corps  of  Snginoor$,  U.  8.  A. 


RBPOBT  OV  MB.  B.  B.  JOIOBB,  ASSISTANT  BNCaNBEB. 

LoniwiUe,  £y.,  Jims  30, 1889. 

BfAJOB :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improving 
fUls  of  Ohio  River  at  Louisville,  Ky.,  enlarging  canal  basin  at  head  of  iMks,  for 
the  fiscal  year  ending  Jnne  30, 1889 : 

This  work  is  fully  described  in  Appendix  D  D  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1887,  pages  1838,  1839,  its  object  being  to  attain  a  dear  width  of  215 
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feet,  extending  from  the  new  looks  to  the  hasin  above,  ooTering  ftdistaooe  of  800  feet 
of  the  banal,  the  present  width  of  which  is  bnt  90  feet. 

The  contractors,  Messrs.  Gleason  &  Qosnell,  nnder  oontzact  dated  Ja&naiy  13, 
lSd7,  and  extensions  thereto,  have,  for  the  fisoal  year  ending  Jane  30, 1889,  exeaTated 
material  as  follows : 

ExeaTation  earth cable  yards..  7,682 

The  total  qoantity  of  material  excavated  nnder  the  above  contract  np  to  the  close 
of  the  fiscal  year  ending  Jane  30, 1889,  is  as  follows: 

Excavation  earth •• cabic  yards..  116,477 

Excavation  rock • do....      3,575 

No  material  was  excavated  after  October  22,  1888.  The  earth  excavated  was  nsed 
to  raise  the  grounds  about  the  locks. 

The  extended  time  for  the  completion  of  this  contract  having  expired  December  1, 
1888,  it  was  determined  to  grant  no  further  extension.  The  work  of  excavation  will 
be  con ti n  ned,  but  directly  by  the  United  States  Government  by  day's  labor.  The  nec- 
essary plant  has  been  procured,  placed  in  position,  and  will  be  ready  to  operate  when- 
ever the  stage  of  water  in  the  river  permits  of  the  pumping  out  of  the  pit.  I^lant 
consists  of  1  40  horse^wor  steam-boiler,  1  Blake  steam-pump  (10  inch  discharge),  2 
Rand  steam-drills,  2^aplex  hoisting-engines  (with  boilerd  for  operating  the  indmes), 
12  dump-cars  for  removal  of  materiiu  from  the  pit.  Iq  connection  with  the  above  will 
be  used  about  3,800  feet  of  tracks,  with  the  necessary  frogs,  switches,  and  turnouts. 

The  hoisting-engines  are  of  the  Lidgerwood  pattern,  duplex,  with  steam-cylinders 
7  by  10  inches,  mounted  on  cast-iron  uame,  with  tubular  boiler  3  feet  3  inches  in 
diameter,  shell  7  feet  long,  and  containing  80  tubes  If  inches  diameter  and  4  feet  8 
inches  long,  winding  drums  16  inches  diameter  geared  from  driving-shaft.  The  en- 
gines are  placed  on  a  strongly  framed  oak  trestle,  high  enough  to  allow  thecan  to  pass 
directly  underneath,  as  they  are  raised  from,  or  lowered  to,  the  pit  over  the  tracks 
of  the  incline. 

IMPROVING  FAIXS  OF  THE  OHIO  RIVXB. 

Bepairs  to  flat-boats  and  small  boats, — ^The  covered  barge  used  in  connection  with 
movable  dam  has  had  new  roof  placed  on  house  and  has  been  repainted. 

Office  boat, — A  new  hull  was  built  and  the  o£Qce  removed  fh>m  old  hull  and  placed 
thereon. 

One  flat-boat  was  placed  in  dry-dock  and  extensive  repairs  made.  Owing  to  a  rise 
in  the  river  the  dock  was  flooded  June  3,  Work  was  resumed  June  14,  but  the  dock 
was  flooded  the  second  time  by  a  sudden  rise  in  the  river  June  17,  and  work  stopped. 
A  few  days  would  suffice  to  put  this  boat  in  condition  to  remove  ^m  the  dock. 

Small  boats, — ^TUree  of  the  small  boats  have  been  thoroughly  overhauled  and  re- 
painted, and  some  work  done  on  another. 

Very  respectfully,  your  obedient  servant, 

R.  R.  JOKESf 

Assistant  Engineer, 

MaJ.  Amos  Stickney, 

Corps  of  Engineers,  U.  8,  A, 


E  E  2. 

IMPROVEMENT  OF  THE  INDIANA  CHUTE,"  FALLS  OP  THE  OHIO  RIVER. 

It  has  been  impracticable  to  do  any  work  on  this  improvement  during 
the  past  year  on  account  of  the  stage  of  the  river.  The  location  of  the' 
work  is  in  the  main  channel  on  that  part  of  the  falls  where  the  current 
is  the  swiftest^  and  it  is  only  at  a  low  stage  that  any  work  can  be  done. 

A  project  for  making  this  channel  available  at  a  lower  stage  has  been 
submitted,  and  a  BoaM  of  officers  of  the  Corps  of  Engineers  was  as- 
sembled to  consider  it.  .The  project,  if  successfully  carried  out,  would 
permit  of  the  passage  of  nearly,  if  not  quite,  all  of  the  coal-fleets  which 
now  pass  this  point  through  the  canal,  and  would  relieve  the  Louisville 
and  Portland  Canal  to  such  an  extent  that  its  capacity  would  suffice  for 
all  purposes  for  many  years  to  come. 
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The  Board  had  one  meeting  and  then  acyooraed  until  certain  infor- 
mation conld  be  obtained  concerning  the  flow  of  water  at  the  ft-feet 
Btage,  which  La  the  stage  that  governs  many  of  the  points  in  the  oon- 
stmction  of  the  propos^  works. 

As  this  stage  does  not  occor  with  great  frequency  and  usually  lasto 
but  a  day  or  part  of  a  day,  there  have  been  difficulties  in  obtaining  the 
information  desired.  The  river  has  been  ganged  to  ascertain  the  diB- 
charge  at  this  stage }  observations  have  been  made  at  Hie  cross-dam  to 
determine  the  division  of  the  flow  at  that  point ;  tiie  changing  elevatioii 
of  Uie  surface  at  all  points  under  the  railroad  bridge  measured ;  and 
numerous  observations  made  to  determine  the  very  irregular  surfaoe 
slopes.  Sufficient  information  has  now  been  obtained  to  permit  of  an- 
other meeting  of  the  board  for  a  final  discussion  of  the  subject. 

The  importance  of  the  proposed  improvement  may  be  estimated  by 
the  fact  that  56,261.129  bushels  of  coal  passed  through  the  canal  dunng 
the  year  just  closea. 

In  September  about  60  feet  of  the  cross-dam  Just  north  of  the  guiding 
dike,  was  carried  away.  Two  attempts  were  made  to  close  the  gap, 
but  were  unsuccessful,  on  account  of  the  rising  of  fiie  river.  The  gap 
will  be  closed  as  soon  as  possible. 

The  report  of  Assistf^nt  Engineer  O.  W.  Shaw  and  commercial  statis- 
tics are  appended. 

Money  statement 

July  1, 1888,  amount  available $9,412.44 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

84,412.44 
July  1 .  1689,  amount  expended  during  fiBoal  year,  exolusive  of 

liabilities  outstanding  July  1,  1888 ^ $455.74 

July  1,  1889,  outstanding  liabilities 10.60 

46a24 

July  1,1889,  balance  avaUable 23,946.20 

{Amount  (estimated)  reouired  for  completion  of  existing  project 115, 000. 00 
Amoun  t  that  can  be  prontably  expended  in  fiscal  year  ending  June  3(^  1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i56  and  1867. 


REPORT  OF  MR.  GRAinaLUC  W.  SHAW,  ASSISTAin'  KNOZmUBB. 

United  States  ENOimEER  Obticb, 

LouiBtfUle,  Ky.,  Jnme  30,  1889. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  FaUs  of 
Ohio  Biyer,  Indiana  Chute^  for  the  fiscal  year  endmg  June  30, 1669: 

The  present  project  has  for  its  object  the  removal  of  projecting  rooks  and  reeft  in 
the  Indiana  Chute,  between  the  cross-dam  and  railroad  bridge,  so  as  to  secure  ao  un- 
obstructed channel  400  feet  wide  on  that  part  of  the  falls. 

Previous  to  1887  the  work  was  mainly  directed  to  the  removal  of  reels  and  adjaoeot 
projecting  points  on  the  north  side  of  the  chute.  During  the  very  favorable  seascm 
of  1887  the  entire  left-hand  reef  on  the  south  side  of  the  cliute  and  »namber  of  pro- 
jecting points  in  the  main  channel  were  located  and  removed.  The  work  remaining 
to  be  done  consists  in  the  removal  of  the  solid  ledges  on  either  side  of  the  ebannd 
within  the  limit  of  proposed  improvement  and  in  raising  the  guiding  dike  on  the 
north  side  of  the  chute. 

The  high  stage  of  river  during  the  summer  and  fall  of  1888  prevented  any  work 
being  done  on  this  improvement. 

The  eiOfect  of  the  work  already  done  on  the  commerce  of  the  river  haa  been  to  pto- 
duce  a  6h£e  and  straight  channel  250  feet  wide  for  the  passage  of  vessels  and  tows, 
and  to  materially  decrease  the  danger  of  navigating  this  part  of  the  faUs. 
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in  December,  1888»  the  river  wee  ganged  at  a  point  near  the  pnmping-*hoQoe  of  the 
lionisyille  Water  Company,  for  the  porpoee  of  ascertaining  the  discharge  at  a  stage 
of  8  feet  on  the  ^per  canal  gauge. 

In  Optober*  Ibw,  an  aocnmnlation  of  heavy  drift  formed  above  the  crops«dam|  at 
the  abutment  on  the  south  aide  of  the  middle  ohnte  and  at  a  point  about  halfway 
between  the  middle  ohnte  and  guiding  dike  A  force  of  men  was  employed  to  remove 
this  drift,  as  its  weight  was  endangering  the  dam. 

In  the  latter  part  of  September,  1888,  it  was  fbnnd  that  about  60  feet  of  the  cross- 
dam,  Just  north  of  the  canal,  had  been  carried  away.  In  October  a  crib  aronnd  the 
opening  was  begun  but  work  was  discontinued  on  account  of  a  rise  in  the  river.  On 
May  ^,  1889,  another  attempt  was  made  to  close  the  gap,  but  a  sudden  rise  in  the  river 
closed  the  work  on  May  90. 

The  falls  and  canal  gauges  have  been  read  and  recorded,  and  a  new  bench  estab- 
lished near  the  pnmping-honse  of  the  New  Albany  Water- works,  with  a  view  to  plac- 
ing a  permanent  ganee  at  that  point. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending  June  90,  1888, 

ras  9467.84. 

Very  reepectfiilly,  your  obedient  servant, 

Grakvuxb  W.  Shaw, 

Auittani  Emgimwr, 

Mi^or  Amos  Stioknkt, 

Carpt  ^SKffimeen,  cT.  8.  A, 


Siatemmt  o/esfOflf  jmmmI  over  the  /olio  of  ike  Ohio  River  dmrimg  ike  Jieoal  year  ending 

Jwne  90, 1880. 

DEScsKDnre  ybssbls. 
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26 
18 
82 
28 
80 
29 

66 
43 
67 
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24 
47 
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10,671 
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16.648 
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12.088 
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21,450 
^117 
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Tow-boats. 
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4 
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4,758 


260 


2.780 


14,628 


6qo«re 
bwgei. 


No, 
17 
10 

6 
62 
24 

9 

17 
70 
41 
18 
13 
68 


846 


Tom, 
6^010 
3,648 
782 

33.296 
4,604 
1,206 

2.448 

38,878 

18,898 

2.602 

1,872 

22,862 


131,126 


Model 

bsiset. 


No. 
8 

•  •  •  • 

Tim$, 
1,600 

•  •  •  • 

9 

7,200 

•  *  «  • 

11 


8,800 


ToteL 


No, 
40 
80 
30 
89 

100 
89 

77 

142 

104 

68 

87 

129 


Tons. 

18,185 

11,954 

16^387 

49.217 

43,542 

13.491 

81,221 
72,781 
48,801 
24,834 
13,967 
44.781 


883,061 


Dave 
bleT 


11 
11 
26 
16 
30 
19 

81 
21 
29 
26 
16 
30 


ASCEKDIKG  yESSXL& 


1888L 

Jnly 

5 
8 
7 

2 

18 

7 

898 

763 

221 
2,378 
1.606 

6 
10 
16 

7 
60 
14 

888 
8,780 
4,884 

8,207 

20,363 

5^128 

2 

Oe&bcr 

8 

7 

6 

19 

8 

768 
8,021 

3,078 

10.71? 

],606 

2 

2 

600 

6 

1888. 
Jmnwy 

6 

18 

4 

7,272 
1,824 

8 

«■  tt'SA   -    ..  —  »..A..._Baa  A*  mm  m 

5 

ToM. 

88 

19,277 

42 

8;  877 

24 

0.696 

102 

87,850 

20 
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Statemtmt  of  oommetoe  patted  over  ihe  falls  ofihe  Ohio  River  dwri%g  the  JUeal 

June  30,  18B9. 


3fMr  cmKii 


ArtidM. 


CotX InubeU. 

Corn  and  wheat .do... 

Salt    bamla. 

WhUky do... 

Oil do... 

MoImsob do... 

Flour do... 

Sugar do... 


Anrnnnt. 


•2,788,000 
8,840 
8,809 
8.818 
8,058 
2,484 
2,454 
3,008 


Artiolea. 


Vobaooo bogahoads. 

Cotton bales. 

Hay tona. 

Iron  ore s do... 

Lumber. feet. 

Hiaoellaaeona 

Steel  raiU do. 

Pasaen^era 


m 


12I»M 

11,IN 

COM 


Comparative  statement  of  commerce  passed  over  the  falls  of  the  Ohio. 


Fiaoalyeara. 


OpeortTcr. 


Beaoendlag 


1880-'8l 

1881-*82 

1882-'83 

1883-'84 

1884-'86 

1885-'8){ 

1886-'87 

1887-'88 

188»-'80 


1,220 
1,799 
1,2»4 
1,884 
708 
1,298 
1,793 
1,614 


Tens. 
807,085 
637,000 
896^940 
482,575 
231,085 
408,019 
091,974 
883,237 
888,001 


Jfe. 


750 
170 
301 
06 
873 
067 
301 
102 


14L9K 

2aCf» 

102,811 

187, 2N 
87.ai 


E  E  3. 
OPEKATING  AND  CARE  OF  LOUISVILLE  ANI)  PORTLAND  CANAL. 

The  canal  was  open  for  the  passage  of  commerce  daring  the  year, 
with  the  exception  of  forty -six  days.  It  was  closed  forty-two  days  on 
account  of  high  water,  and  foar  days  on  account  of  the  sinking  of  a 
loaded  coal-boat  in  the  lower  lock,  which  had  to  be  dredged  oat.  Two 
coal-boats  were  sank  by  striking  the  canal  walls.  No  oUier  accidents 
or  delays  of  conseqnence  have  occurred. 

It  having  become  desirable  to  change  the  organization  of  the  force 
employed  apon  the  canal,  a  plan  for  reorganization  was  sabmitted  April 
10, 1889.  With  some  modifications  the  plan  was  approved  by  the  Ohief 
of  Engineers  and  Secretary  of  War,  and  has  been  carried  into  effect 

The  change  abolished  the  positions  of  superintendent,  assistant 
superintendent,  clerk,  and  traffic  manager.  The  operating  of  the  canal 
for  the  passage  of  commerce  is  separated  from  all  other  work,  and  is 
under  the  supervision  of  a  master  lock  manager  and  a  deputy  loc^ 
manager.  Most  of  the  clerical  work  is  done  in  the  office  of  the  officer 
in  charge,  and  all  other  work  is  placed  under  the  supervisioa  of  an 
assistant  engineer. 


REVETMENT  OF  SLOPES  AT  THE  LOOKS. 

This  work,  ander  the  contract  with  P.  H.  Sweeney,  has  progressed 
very  slowly,  and  it  was  found  necessary  to  extend  the  time  to  Jaly  30, 
1889.    The  slopes  were  prepared  for  the  revetment  by  hired  labor,  and 


APPENDIX   EE — REPORT   OF   MAJOR   8TICKNBT.  1921 

of  the  4,000  square  yards  of  revetment  contracted  for  3,139  square  yards 
have  been  laid,  leaving  861  square  yards  yet  to  be  laid. 

It  is  desirable  to  carry  the  revetment  around  the  point  at  the  end 
of  the  river  bank,  lower  entrance  of  the  locks,  as  this  bank  was  left 
in  ^n  unfinished  and  ragged  condition,  and  exposed  the  lower  engine- 
house  to  injury  from  drift  during  high  water.  The  bank  has  been 
built  out  and  should  be  revetted,  both  for  protection  and  to  give  a 
proper  finish. 

EXCAVATION    OP    CHANNEL    AT    LOWER    ENTRANCE    OF    CANAL    AND 

DRESSma  CANAL  WALL. 

A  drilling-scow  has  been  built  for  this  work.  It  is  fitted  with  a  boiler, 
pump,  and  two  6-inch  IngersoU  steam-drills,  mounted  on  movable  trucks, 
and  all  of  the  necessary  appliances. 

No  work  of  excavation  has  as  yet  been  done,  as  the  water  in  the 
river  and  canal  has  been  too  high  to  work  economically.  It  is  expected 
that  the  work  will  commence  during  the  coming  month. 

The  amount  to  be  excavated  Jn  the  channel  below  the  locks  is  2,400 
cubic  yai*ds.  The  original  estimate  of  cost  was  $19,200.  The  drilling- 
scow  has  cost  about  $3,700,  leaving  $15,500  to  be  provided  in  the  allot- 
ment for  the  coming  year. 

DRBBGINa 

During  the  year  two  dredges  with  steamboat  tender  have  been  more 
or  less  employed  in  removing  the  mud  deposited  in  the  canal  and  at 
the  entrances.  Eighty-two  thousand  cubic  yards  were  removed,  and 
there  have  been  no  detentions  on  this  account. 

DRY-DOCK. 

The  dry-dock  is  in  good  condition,  and  has  been  used  for  the  repair 
of  the  vessels  employed  on  the  canal,  and  by  outside  parties,  when  not 
needed  for  Government  work ;  twelve  boats,  besides  Government  vessels, 
having  been  repaired  there,  occupying  the  dock  for  sixty-two  days. 

Two  of  the  bridges  over  the  canal  have  been  refloored. 

The  shops  and  other  buildings,  boats,  and  scows  have  received  more 
or  less  repairs. 

The  middle  gates  of  the  new  locks  have  needed  considerable  repair, 
and  have  shown  such  signs  of  decay  that  it  is  deemed  necessary  to 
build  new  ones  this  year.  The  guard  gates  of  both  new  and  old  locks 
continue  to  hold  out,  but  it  is  considered  necessary  to  make  provision 
for  their  removal  in  case  they  should  develop  any  dangerous  weakness. 

The  old  dredge  has  been  extensively  repaired,  and  it  is  now  in  very 
good  condition,  and  will,  it  ia  believed,  last  for  several  years  longer. 

Nothing  has  been  done  with  regard  to  building  the  new  mud-scows, 
or  in  extending  the  city  water-pipes  to  the  locks,  on  account  of  the  utter 
failure  of  the  contractors  who  were  engaged  in  enlarging  the  canal  basin 
in  finishing  their  work,  and  thus  preventing  the  occupation  of  the 
ground. 

This  enlargement  work  will  now  be  done  by  hired  labor  and  it  is  hoped 
will  be  finished  during  the  coming  season. 

The  coal  used  upon  the  canal  during  the  past  year  was  furnished  by 
Austin  H.  Dugan.    The  same  party  was  the  successful  bidder  in  the 
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proposals  that  were  opened  June  3, 1889^  and  contract  has  been  eDtered 
iDto  with  him  to  famish  the  ooal  needed  daring  the  coming  year. 

The  nsual  tables  of  dredge-work,  expenditures,  and  commerce,  aod 
the  report  of  Assistant  Engineer  B.  B.  Jones,  are  appended. 

Tjie  estimate  of  cost  of  operating  and  care  of  the  canal  for  the  fincal 
year  ending  Jane  30, 1890,  is  as  follows : 

Regular  pay-roll $33,340 

Extra  labor 5,000 

General  repairs 5,000 

Miecellaneoos,  fnel,  oil,  etc '. 5,000 

New  gnard-gates,  new  locks 8,000' 

New  gaard-gatee,  old  locks 2  345 

New  middle  gates,  new  locks 6,500 

Completing  revertment  of  slopes  above  lock  walls ....  1,150 

Revetting  lower  end  of  river  bank,  550  square  yards,  at  $1.50 885 

Two  newmnd-scows 4,000 

Work  trimming  canal  waU  and  rock  beneath 1,000 

Excavation  of  channel,  lower  entrance 15,500 

Extension  of  city  water-pipes  to  locks 2,000 

Contingencies 5,000 

Total 94,600 


Finanoial  atatemm^tfor  operating  and  oare  of  the  Louisville  and  Portland  Canal  for  tkt 

JUoal  year  ending  June  20, 1889. 

Receipts: 

Auction  sale $83.00 

Dockaji^e 8U0.39 

Dredging , 30.00 

Rent 97.50 

Total 1,010.® 

Expenditures : 

Office  and  general  administration ^  13,613.44 

Canal  and  locks , 24,^.82 

Dredging 14,182.19 

Total 52,^1.45 

Prepairing  slopes  and  building  revetment 8,379. 4d 

Building  drill-scow 3,705.15 

Repair  of  old  dredge 1,922.64 

Aggregate 66,658.?2 

Statement  showing  eost  of  passing  boats  and  freight  throtigh  the  Louisville  and  Portland 
Canal  for  the  fiscal  year  ending  June  30,  1889,  under  ordinary  running  expensegt. 

Per  lockage $8.12 

Per  boat 7.69 

Per  ton 0^ 

Note. — ^In  comparing  the  above  statement  with  cost  per  lockage,  etc.,  for  former 
years,  it  will  be  noted  that  the  report  made  by  the  superintendent  of  the  canal  for 
the  fiscal  year  ending  Jnne  30,  1888,  did  not  include  all  the  expenses. 
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Detailed  statement  of  expendiiures  Jor  operating  and  care  of  Louisville  and  Portland 

Canal  for  the  fiscal  year  ending  June  30, 1889. 


Data. 

Office  and  general  administration. 

Canal  and  looks. 

Salaries. 

Supplies. 

Miseella. 
neons. 

TotaL 

Labor. 

Supplies. 

Bepairs. 

TotaL 

1888 
July 

1965.00 
875.00 
965.00 
865.00 
965.00 
855.60 

960.00 
856.00 
970.00 
1.07&00 
858.38 
747.00 

$198.16 
89.98 
35.08 
88.19 
25.91 
26.60 

41.75 

ia2i 

3.51 
41.61 
86.46 

88.72 

$169.19 

6&16 

194.97 

633.20 

257.09 

60.27 

160.67 
9&08 

137.74 

135l29 
60.51 

142.82 

$1,852.34 

973.09 

1, 195. 06 

1,426.89 

1,246.00 

941.87 

1,167.42 
971.29 
1.111.25 
1,251.90 
1,005.30 
978.54 

$1,260.00 
1,260.00 
1,260.00 
1.260.00 
1,260.00 
1,260.00 

1,260.00 
1.260.00 
1,260.00 
1,216.00 
1. 218. 33 
1,157.60 

$2l&90 
104.21 
122.34 
172.48 
369.66 
119.88 

206.23 
93.00 
156.46 
163.11 
210.88 
276.11 

$1,843.82 

1,214.29 

1,160.91 

2,22L67 

163.83 

140.90 

19.4L 
315.05 
140.48 
175.96 
162.65 
166.42 

$8,322.29 
2,578166 
2,643.25 
8,664.00 
1. 788. 48 
1,529.78 

1,<85.64 
1.668.05 
1,666194 
1,664.07 
1,501.86 
1,589.03 

Aitgost 

September 

October 

Korember 

December 

1889. 

Jaanary 

Febmary 

-Mwr-h       

April 

SSy..:::.:;:::. 

June  ........... 

Total 

10,970.33 

644.12 

1.997.99 

13,612.44 

14,930.83 

2,213.20 

7,712.79 

24,866.82 

Date. 


Jnly 

Ananst... 
September 
October... 
Norember. 
December. 


1888L 


January  . 
Febmary 
March  ... 

April 

May 

Jnne 


1889. 


Total. 


Preparing  slopes  and  building  reretmant 

BoiMlng  dril^acow 

Repair  of  old  dredge 


Dredging. 


Labor. 


$875.00 
875.00 
875.00 
875.00 
875.00 
875.00 

875.00 
876.00 
875.00 
876.00 
873.67 
872.83 


10,496.00 


Sapplles. 


$224.61 
293.47 
877.14 
183.89 
13&34 
160.57 

274.50 
275,00 
819:78 
207.47 
461.19 
221.42 


2,987.38 


Repairs. 


Totsl. 


$24.41 
6.20 

873.29 
84.83 
10.20 
13.65 

64.55 
32.11 
82.37 
ia60 
14.24 
29.46 

msi 


$1,124.02 
1,174.67 
1,525.43 
1.04a  72 
1,028.54 
1,048.22 

1.214.05 
1. 182. 11 
1,277.15 
1,095.97 
1,849.10 
1,123.21 


Orsnd 
TotaL 


14, 182. 19 


Aggregate 


$5,79&58 
4,726i26 
5,263.73 
6,124.11 
4, 055. 02 
8,620.87 

8.857.11 
8,82L46 
8,945.84 
8.901.94 
8,946.26 
3,690.78 


52,65L46 

8,379.48 
8,70&16 
1,922.64 


66^  65a  72 


Abstract  of  proposals  for  coal  received  in  response  to  the  advertisement  dated  May  2,  1889, 
and  opened  June  3,  1889,  by  Maj,  Amos  Stiokneyf  Corps  of  Engineers. 


Ko. 


Kame  of  bidder. 


Austin  H.  Dngan. 


Kind  of  ooaL 


Best  Pitteburgh bushels. 

Second  pool.  Pittoburgh do 

OhloRlTeror  Kanawha do.... 

Anlhrsciteegff tons.. 

Anthracite  nut do... 


Total  Qost. 


Quantity 

(more  or 

less). 


11,800 
900 

84,600 
8 
8 


Price. 


$0.10 

.10 

.081 

7.25 

7.25 

4,3ia50~ 


*  Recommended  for  acceptance. 


1924     REPORT  OF  THE  CHIEF   OF  ENGINEERS,  U.  S.  ARMT. 

Ahatrad  of  propowU  for  fwnitihing  annd  delivering  fwrwft  at  ike  LauimHlle  amd  Portland 
CanaL  reoeived  in  retponM  to  the  advertisement  dated  Mag  2^  1889,  and  opened  Jnne  3, 
1889,  by  MaJ»  Amoe  Sticbnsy,  Corps  of  Engineers, 


AxtiolM. 


Hay,  timothy .ponnds. 

Oata,  black Saabela. 

Stxaw,  wheat pounda. 

Bran,  middlioga.... do... 


Total  coat. 


Quantity 

(more  or 

leaa). 


10.000 
800 
500 
600 


L  Bid  of  B. 
B.  Connor. 


OenU, 


84 
84 

35 


I10L85 


2.  Bid  of 
Backer.* 


GsnfL 


75 
83 
85 

75 


$177.85 


8.  BIdofOM- 

ler,  TnruU 

d^Co. 


CmUs, 


H 
3S 

50 

75 


«18r.00 


*  BeofmiBieoded  for  aoceptanoCi 


ABSTRACT  OF  CONTRACT. 


Kame :  AoBtin  H.  Dagan.  Date :  Jane  19,  1889.  Purpose  and  eonsideratian :  That 
the  said  Aastia  H.  Dagan  shall  fornish  coal  for  use  on  the  Loaisville  and  Portland 
Canal,  and  in  offices  at  LooisyiUe,  Ky.,  for  the  fiscal  year  ending  Jane  30. 1890,  as 
follows:  34,500  bnshels,  more  or  less,  of  Ohio  Riyer  or  Kanawha  coal ;  11,600  boehels^ 
more  or  less,  of  the  best  Pittsbnrffh  cosl ;  900  bnshels,  more  or  leas,  of  second  pool 
Pittsbnrgb  coal ;  8  tons,  more  or  less,  of  anthracite  egg  coal ;  8  tons,  more  or  ten, 
of  anthracite  nnt  coal.  That  the  said  Haf.  Amos  Stickney  shall  piw  for  the  said 
coal,  when  delivered  as  reqaired,  at  the  followinffrates,  yiz :  For  the  Ohio  Riyer  or 
Kanawha  coal,  8^  cents  per  bnshel;  for  the  best  Pittsbnrgh  and  second  pool  Pitts- 
burgh  coal,  10  cents  per  bushel ;  for  anthracite  nnt  and  egg  coal,  |7,25  per  ton. 


REPORT  OV  MR.  B.  R.  JONES,  ASSISTANT  KNOXNRBR. 

LouiBViLLB,  Kt.,  Jwne  30, 1889. 

liAJOR :  I  haye  the  honor  to  snbmit  the  following  report  of  operations  for  the  care 
of  the  LonisviUe  and  Portland  Canal  for  the  fiscal  year  ending  Jnne  30, 1889 : 

RRySTMBNT  OV  SLOPES  ABOVE  ROCK  WALLS. 

The  preparatory  work  of  removing  snperflnons  earth  and  dressing  the  bank  on 
both  sides  of  tbe  new  locks  was  done  directly  by  the  United  States  Goyemment  by 
day's  labor.  On  the  south  side  1,352  cabic  yards  of  earth  were  removed ;  on  tbe 
north  side  1,361  cubic  yards  of  earth  were  removed  and  used  in  making  an  embank- 
ment at  the  extreme  west  end  of  lock  grounds,  north  side,  fbr  the  protection  of  the 
lower  engine-house,  during  a  stage  of  high  water  in  the  river. 

The  revetment  of  the  slopes  has  been  done  by  Patrick  H.  Sweeney,  contractor, 
nnder  contract  dated  June  16, 1888,  and  extensions  thereto. 

The  above  contract  calls  for  the  delivery  of  stone  and  gravel  backing,  and  thelay« 
ing  of  the  stone  in  place.  Durius  the  fiscal  year  ending  June  30, 1889,  the  contractor 
has  delivered  958.7  cubic  yards  of  stone,  1,213.9  cubic  yards  of  gravel  backing,  and 
has  laid  3,139  square  yards  of  wall.  Of  this  wall  there  has  been  laid  on  the  south 
side  1,986  square  yards,  or  about  730  lineal  feet,  and  reaching  an  elevation  reference 
58  or  26  feet  above  lock  walls. 

On  the  north  side,  up  to  the  close  of  the  fiscal  year,  June  30,  1889,  there  have  been 
laid  1,153  square  yards  of  wall,  or  460  lineal  feet,  and  reaching  elevation  reference  58 
feet. 

Under  the  contract  of  Patrick  H.  Sweeney  there  were  estimated  to  be  laid  about 
4,000  square  yards  of  wall,  so  that  there  yet  remain  to  be  laid  under  the  above  conJ 
tract  801  square  yards. 

EXCAVATION  OF  CHANNEL,  LOWER  ENTRANCE,  AND  DRESSING  CANAL  WALL. 

The  above  works  are  described  in  Appendix  C  C  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1888,  page  1729. 

For  the  prosecution  of  tne  work  there  has  been  constructed  a  drilling-scow,  16  by  80 
feet,  fittea  with  spuds  and  capstans  for  moving  into  and  holding  position,  and  snp- 
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plied  with  one  40  hone-power  steam-boiler,  two5-iDch  iDgersoll  steam-drills  mounted 
on  carriages,  which  trayel  on  tracks  laid  along  the  deck,  and  so  arranged  that  the 
drills  overhanff  clear  of  the  boat;  adaplex  steam-pump  lor  cleaning  the  holes  after 
drilling,  and  all  requisite  steam  and  water-pipe,  steam-nose,  an  injector,  etc. 

Thisdrilliug-scow  is  now  ready  to  go  into  commission  as  soon  as  the  stage  of  water 
in  the  riyer  and  canal  will  permit. 

The  drilling-scow  is  generally  similar  in  design  to  the  one  built  under  your  direc- 
tion for  use  on  the  Des  Moines  Rapids  of  the  Mississippi  River,  a  complete  description 
of  which,  with  illustrations  and  detailed  methods  oxwork,  iafoundinPart  II,  Report 
of  the  phief  of  Engineers,  1880,  page  1&56. 

DREDGING  IK  GAKAL. 

United  States  taw-hoat  and  ikew  iron  dredge  LaiUeviUe* — Small  repairs  only  have  been 
required  from  time  to  time  on  these  boats  during  the  fiscal  year,  and  they  are  now  in 
good  condition ;  dredge  Louieville  painted  throughout. 

MUD-6COW8. 

Two  of  the  mud-scows  have  been  placed  in  the  dry-dock  and  calked, -and  small  re- 
pairs made  from  time  to  time  on  the  other  scows. 

BXPAIIU9  OF  OLD  DREDGE  (KG.  1). 

The  old  dredge  was  placed  in  the  dry-dock  October  8, 1888,  but  owing  tiO  hig^  water 
^  was  removed  on  the  19th  of  same  month,  and  remained  outside,  dismantled,  until  De- 
cember 3, 1888,  when,  the  water  permitting,  it  was  again  docked,  repairs  to  the  hull 
completed,  and  the  boat  removed  from  the  dock  January  12,  1889,  repairs  on  upper 
works  beiug  continued  after  removal  from  dock. 

Repairs  consisted  of  new  sides,  comer-posts,  spud-frames,  turn-table,  decking,  dip- 
per-handle,  one  new  spud,  small  repairs  to  house,  new  canvas  covering  to  roof,  com* 

Elete  painting  throughout,  and  seneral  repair^  to  the  machinery.  Since  these  repairs 
ave  been  made  the  dredge  has  done  good  work,  and  will  be  serviceable  for  some  time 
to  come,  with  such  general  small  repairiog  only  as  is  required  on  any  boat  of  similar 
character. 

The  United  States  tow-boat  and  two  dredges  have  been  employed  removing  mud 
from  the  canal  and  approaches  thereto. 
I  submit  herewith  tabulated  statements  of  work  done  by  them. 

DRT-DOCK. 

The  dry-dock  has  been  used  by  outside  parties  for  the  purpose  of  repairing  steam- 
boats, barges,  etc.  Twelve  foreign  boats  have  entered  the  dock  and  occupied  it  for  a 
total  period  of  sixty-two  days. 

BRIDGES. 

A  new  upper  floor  was  laid  on  the  Eighteenth  Street  Bridge,  July  S3, 1888,  and  one 
on  the  bridge  at  new  locks,  August  2, 1888.  The  bell  tower  at  lock  bridge  was  re- 
built. 

SHOPS  AND  OTHER  BUIIJ>XNQ8. 

A  shaving  flue  firom  planing  mill  to  boiler-house  was  constructed  and  connected 
with  exhaust  fan.  The  ahelter  houses  at  middle  and  lower  engine-houses,  new  locks, 
have  been  thoroughly  repaired.  The  residence  at  the  new  locks  has  had  small  re- 
pairs, and  a  new  kitchen  shed  was  built.  The  wagon  shed  had  extensive  repairs 
made  thereon ;  a  new  roof,  one  new  side,  floors,  and  partitions  were  made. 

LOCK  GATES  AND  MACBUnSRT. 

The  middle  gates  were  repaired  by  re-enforoing  arms  and  truss  rods,  and  putting 
on  new  fenders.  The  upper,  lower,  and  ffuard  gates,  had  new  fenders  placed  on 
them.  New  cylinder  timbers  were  put  under  upper  gate  endues,  south  side.  The 
•team  pipe  on  south  side  of  locks  was  covered  with  substantial  boxing.  Small  re- 
pairs were  made  as  required  on  lock  gates  and  machinery. 

GRADING  LOCK  GROUNDS. 

A  force  of  laborers  has  been  employed  grading  the  lock  grounds,  in  accordance  with 
plans  submitted  to  the  Chief  of  Eogineers,  November  1, 1888,  and  approved  by  him. 
A  large  amount  of  this  work  yet  remains  to  be  done. 
Very  respectfully,  your  obedient  servant, 

R.  R.  Jones, 
Aeeietant  Engineer, 
Mi^or  Amos  Stioknet, 

Ccrpe  of  Engineere,  U.8,A, 
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Statcmenl  ahotDing  amount  and  eott  of  excavation  by  dredging  during  ike  JUoal  year  ending 

June  30,  18B9. 

Time  at  work , days..  326 

Cobio  yards  excavated .* number..  83,000 

Gtibio  yards  excavated  per  day do 251 

GoBt  s 

Wages  for  the  year $10,496.00 

Re*]^airB  and  supplies  for  the  year '. ^ 3,666.19 

Total 14,182.19 

Wages  per  day  for  year 26.76 

Repairs  and  supplies  per  day 10.10 

Cost  per  actual  working  day 43.50 

Cost  per  cubic  yard  excavated 0.19 

Detailed  tUUement  of  dredging  for  the  fiscal  year  ending  «Afjie30, 1889. 


July 

▲ugnst.... 
September. 
October.... 
November . 
December  . 


JaQoary . . 
February . 
March..., 
April..... 

Hay 

Jane 


Dredge  Ko.  1. 


Month. 


188a 


1880. 


Total 

Total  number  of  yardM  removod  from  canal. 


Work- 
ing 
days. 


21 
10 
U 


6 
18 
10 
20 
23 
18 


140 


SCOWR. 


100 
52 
81 


28 

08 

68 

124 

111 

100 


771 


Cnbic 
jards. 


4v 

2,080 
3,240 


1,120 
3,020 
2,720 
4.060 
4.440 
4,0C0 


30.840 


Dredge  Loi^aTille.* 


Work- 
ing 
days. 


21 
25 
15 
8 
7 
11 

12 
17 
13 
10 
22 
16 


186 


SOOWB. 


147 

167 

88 

06 

58 

6d 

70 
131 
155 
128 
112 


1,270 


Cnbic 
yards. 


5^1 
6.680 
3.  SSI 
2,610 
2. 320 

2,  no 

2,800 

5,340 

6,200 

8,120- 

4,4* 

3.560 


51.160 


82»000 


Statement  of  vessels  paused  through  the  Lomsville  and  Portland  Canal  during  the  fiscal  gear 

ending  June  30,  1»89. 


Date. 


1888. 

Joly 

Augast  ..  ... . 

September 

October 

November.... 
December  .... 

1880. 

Jsnnsry  

February 

March 

April 

May 

June 

Total 


Passenger  boats. 


No. 

116 
DO 
80 
07 
76 

105 


75 
59 
07 
110 
104 
68 


1.076 


2Vm«. 

42.282 

36,377 

27,711 

35.530 

81,730 

54,323 


30,474 
24.341 
37.787 
47,701 
88.252 
25  114 


431.721 


Tow«boats. 


No. 


68 
65 
65 
74 
60 
51 


47 

33 

73 

102 

72 
57 


767 


Tons. 
6,201 
5,711 
5.137 
5,925 
5,502 
4,652 


4,032 
2,454 
6,557 
10,400 
10,033 
6.365 


73,058 


CoalboaU. 


No. 

154 

64 

12 

88 

217 

105 


128 

82 

337 

254 

97 

10 


1.607 


Tons. 
65.78g 
27,520 
5,160 
14.620 
07.000 
45.60a 


56,440 

36.660 

135,468 

102.140 

80,840 

7,714 


633,280 


GoTemment  lyats. 


No. 


1 
10 
15 


10 

4 


12 


1 

'A 


10 


92 


80 

8,760 

042 


S» 


001 


86 

1.766 


635 


13, 976 
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1927 


Statement  of  vessels  passed  through  the  ZouisvUle  and  Portland  Canal,  ete, — Continned. 


Date. 


SqoAre  Iwrgeo. 


Model  bargee. 


BmaUonft. 


Total  lockage. 


188a. 

July 

Aafniet 

September 

October 

November 

December 

1880. 

January 

February 

March 

April 

May 

Jane 

Total 


No. 
814 
140 
148 
178 
252 
224 


178 
107 
482 
478 
268 
184 


2,806 


Tons. 

66b  305 

28,170 

20^005 

85,168 

64,436 

50,636 


36^085 
10,120 
80,316 
85^168 
53,704 
40,216 


502,500 


Jfo. 
21 
8 
13 
18 
17 
15 


6 

2 

20 

48 

20 


220 


Tons, 

6^168 
2.808 
8,353 
5.848 
6,034 
4,306 


1,881 
706 
8,070^ 
15,020' 
8,100 
8,702 


71,428 


No, 


20 
28 
80 
26 
81 
6 


82 
6 
15 
88 
14 
85 


271 


Tons. 
604 
400 
863 
481 


510 


475 
280 
084 
1,053 
584 
802 


Tons. 
185.046 
103,026 
71, 308 
07,100 
206,068 
160, 747 


128,823 
83,281 
278,101 
262,418 
150.427 
88,746 


6.888 


1, 815, 086 


JTo. 
658 
486 
480 
520 
441 
565 


475 
278 
812 
1,002 
428 
288 


6.486 


Statement  qf  commerce  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30,  1889. 


Date. 


1888. 

Jnly 

AnflTQSt . . . 
September 
October. . . 
Kovember 
December. 

1888. 
January . . 
February . 
Marcb .... 
April 

^r 

Jane  ~.... 
Total.. 


GoaL 


Bush. 
3,668,000 
2,526,000 
1,563,750 
2,168.600 
10,00^000 
5.635,000 


8,501,000 
2,445,000 
14,566.000 
7,285,000 
1,682,080 
378,700 


56^261,120 


Salt 

OiL 

Wbia. 
ky. 

To- 
baooo. 

Cotton. 

BUc. 

mis. 

BbU. 

Hhdt. 

Bales. 

14, 676 

1,136 

001 

1,456 

3.086 

6.480 

1,044 

028 

1.041 

1,000 

15,066 

2,500 

2,051 

1,448 

1,561 

13,807 

4,322 

2.208 

1,637 

4,034 

23,008 

6,058 

2,412 

2,646 

14,865 

13,073 

3.018 

760 

2,681 

8,800 

2,005 

3.432 

1.201 

714 

15,082 

5,264 

4,082 

1,600 

1,818 

12,000 

24,005 

10,338 

2,078 

8,000 

18,802 

4,600 

13,475 

8,885 

2,327 

6,571 

18,775 

1,142 

1,628 

526 

3,877 

5.606 

1.240 

472 

1,152 

545 

140,414 

52,501 

21,408 

26,345 

84,411 

Lamber. 


Fe«t 
2,823,000 

007,000 
1,152.000 
1, 130, 000 
1,284,000 

742,000 


1,623,000 
1,836,000 
2,700,000 
2,371,000 
707.000 
323,600 

17,288,500 


Com 
and 

Iron 

wheat. 

ore. 

Buoh. 

Tons. 

74,833 

7,653 

120.641 

1,658 

80.787 

490 

44,300 

4,667 

45,688 

8,161 

25,327 

6.346 

* 

13.715 

2.200 

0,883 

861 

179.886 

33,246 

30.204 

12,200 

02,842 

8,146 

0,786 

3,118 

742,301 

83,755 

Steel 
railB. 


Tons. 
2,600 
2.000 
1,500 
8,000 

V  •  •   «  «  «  « 

10,000 


12,000 


5,800 


40,400 


Date^ 


188& 
July  — 
Aumut . 
September 
October.. 
KoTcmber 
December 

1880. 
January.. 
February. 
March... 
April 

Miy 

June 


Total.. 


Pro- 
duce. 


BHs, 
6,780 
4,084 
13,810 
25,412 
21,011 
50,605 


8,882 
1,568 
7,508 
4,850 
000 
844 


140.133  41,141 


Hay. 


Tons. 

3,450 
2,502 
2,508 
6,084 
5,160 


2,008 
8,683 
6.830 
3,501 
160 
200 


Flour. 


BhU. 
1,377 

673 
1,303 

026 

28.103 

1,843 


618 
2,171 
4,260 
2,856 
1,020 

400 


45,140 


Mo- 
laaaea. 


BbU. 
12,802 

1,178 

1,106 

440 

12,570 

4.827 


8,501 
4,134 
2,870 
2,815 
613 
75 


45,710 


Ce- 
ment. 


Bhls. 

788 
1,285 

750 
1,846 

040 
1.620 


2,075 
1,000 

750 
3,450 
1,075 

546 


16,070 


Cattle. 


Ko. 
1,116 
1,450 
086 
856 
3,820 
3,308 


1,288 
071 
4,458 
3,007 
1,867 
522 


23,836 


Sagar. 


Bbls. 

850 

471 

610 

1,860 

8,610 

8,072 


070 

2,116 

4,217 

1,605 

664 

478 


20,025 


Stares. 


No. 
2,564,000 
1,402.000 
8,568.000 
1,857,000 
1,437,000 
1,002,480 


1,100,000 
1,300.000 
7,500,000 
4,400.000 
1,812,400 
1,464,840 


80,406,720 


Shingles. 


No. 
61,000 

108,000 
1,274,000 

116.000 
2,008,000 
1.480,000 


187,000 

1.600,000 

7,056,000 

0,800.000 

150,500 

184,000 


28,073,500 


Pas- 
Ben* 
gers. 


No. 
2,500 
2,822 
3,280 
3,229 
1,530 
1,044 


1,152 
1.282 
2,005 
2,200 
2,162 
1.847 


25,628 


Mis- 

cellan- 

eouB. 


Tons. 
5.005 
4.685 
4,060 
7,050 
M72 
7,082 


5.484 
6,606 
8.226 
0,050 
8,618 
7,678 


70.424 
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Commerce  passed  the  Falls  of  the  Ohio  Biver  hy  eamal.and  by, river. 


Fifoalyoan. 


1881-'82 . 
1882-'83 . 
1883-^. 
1884-'85. 
1885-*88. 
1886-*87. 
1887-*88 . 
1888-'89. 


VaflMls  throngh 


JTo. 

4,1M 

8,964 

4,954 

4.846 

4,886 

6,057 

4,768 

6,471 

6,888 


Tons, 
1*124,888 

004.843 
1,226,465 
1.070,660 
1,217.231 
1.254.842 
1,157,250 
1.816,851 
1,816^089 


Open  ri^er. 


YesmUM  detoendiiig. 


No, 

1.220 

1.798 

1.294 

1,884 

708 
1.206 
1.793 
1,514 

893 


Tkms, 

877.055 

587.006 

806.240 

432.575 

231,695 

408.610 

001.074 

868,287 

883.081 


YmmIs  Moending. 


No. 
693 
750 
170 
801 
05 
873 
667 
861 
102 


Tons. 

140,806 

220,865 

61.802 

98,767 

24,329 

102.536 

200.507 

187.280 

87.850 


TotaL 


JTo. 

5.919 

6^507 

6.427 

6,081 

6,689 

6,726 

7.228 

7.846 

7. 


i,Ma,i» 

1.6S3.2U 
1,688^497 
1,601,  Ml 
l,473.att 
l,78S.tf7 
2,439,731 
2;n6»S18 
^288^017 


Principal  items  of  commerce  passed  over  the  Falls  and  through  the  canal  dnrimg  the  fsee 

year  ending  June  30, 1889. 


Articles. 


Coel bushels. 

Com  and  wheet.... do — 

Salt barrels. 

Whisky do.... 

flour « do 

Cement .'. do.... 

Ssffar do 

ToDsoco hogsheads. 


▲mount. 


60.047,120 

760.071 

158,013 

25.226 

140. 133 

47,504 

48,203 

16,070 

23,633 

26,812 


Artlolea. 


Cotton bales. 

Lamber feet. 

Staves -.nomber 

Live  stock do 

Iron  ore ...................tons. 

Bteel  rails. do.... 

MisoeUaneoBS..... do 

Shingles number 

..................do.... 


AmoDBt. 


87.888 
17,414.660 
80.480^720 

28.391 

84,243 
56^800 
41,4r2 
91,324 
23, 973.  too 
84,879 


E  E4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 
IMPROVEMENT  BELOW  VINOENNES. 

Work  on  this  portion  of  the  river  included  the  prooaring  of  material 
and  bnilding  of  lock  at  Grand  Eapids,  near  Mount  Oarmel ;  protection 
of  ground  from  erosion  at  the  end  of  the  levee  near  Gray ville,  III. ; 
removal  of  snags  between  Mount  Oarmel  and  mouth  of  river,  and  the 
care  of  the  plant 

LOOK  AT  GRAND  RAPIDS. 

In  the  beginning  of  the  year  this  work  was  hampered  by  a  second 
dilatory  contractor,  who  Anally  failed  to  furnish  the  stone  requircKi,  and 
it  was  necessary  to  make  purchases  in  open  market  to  get  sufficient 
stone  to  warrant  continuing  the  work  of  laying.  Before  all  arrange- 
ments could  be  made  and  stone  delivered  the  season  of  1888  was  well 
advanced.  Work  was  commenced  in  wall  laying  July  7,  but  was  so 
much  interrupted  by  high  water  and  lack  of  stone  that  but  little  was 
accomplished  till  the  new  supply  commenced  to  arrive  in  October. 
Work  was  suspended  for  the  season  November  10,  and  but  litde  has  as 
yet  been  done  this  season,  on  account  of  high  water. 

The  stone  purchased  in  open  market  was  from  the  quarry  of  the  Salem 
Stone  and  Lime  Company,  at  Salem,  Ind.,  and  not  only  proved  satis- 
factory in  every  way,  but  was  delivered  as  promptly  as  circumstances 
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would  permit.  At  tbe  opening  of  new  proposaLs  for  stone,  April  23, 
1889,  this  company  proved  to  be  the  lowest  bidders,  and  contract  was 
entered  into  with  them  to  supply  about  $23,0(X)  worth  of  stone,  about 
one-half  of  which  has  been  delivered. 

It  is  expected  now  that  there  will  be  no  more  vexatious  and  costly 
delays,  except  such  as  are  unavoidable  from  the  lack  of  funds  to  com- 
plete the  work.  As  soon  as  the  stage  of  river  will  permit  the  laying  of 
masonry  will  be  resumed,  and  it  is  hoped  it  may  be  continued  without 
interruption  till  the  funds  are  exhausted. 

GBAYVILLE   BEND. 

The  levee  at  this  point  is  in  good  condition,  but  it  was  found  that  the 
ground  beyond  the  end  of  the  levee  was  being  cat  away  by  the  passage 
of  flood- water  through  low  places  across  the  neck  of  land. 

It  is  highly  important  to  prevent  this,  and  a  low  dam  of  loose  stone 
was  placed  across  the  low  places  in  continuation  of  line  of  the  levee  to 
stop  the  current  until  the  back  water  raised  sufficiently  to  reduce  the 
slope  of  the  surface  of  water  passing  overland  to  the  river  below.  It 
is  contemplated  during  the  coming  season  to  place  sloping  spur-dikes 
in  the  upper  bend,  to  prevent  the  catting  away  of  the  river  bank  at  the 
narrow  part  of  the  neck  upon  which  the  levee  stands. 

SNAG-BOAT. 

The  snag-boat  was  put  to  work  below  Mount  Oarmel  for  such  time 
as  the  limited  amount  of  funds  would  permit,  and  accomplished  good 
results. 

WHITE  BIVEB  SHOAL. 

The  rock  shoal  between  Mount  Oarmel  and  the  site  of  the  lock 
is  a  barrier  to  low- water  navigation,  and  has  been  the  cause  of 
considerable  difficalty,  delay,  and  expense  in  getting  material  to  the 
lock.  It  was  contemplated  to  commence  operations  in  opening  a  channel 
through  the  shoal.  As  this  is  open  river  work,  a  low  stage  of  water  is 
necessary  to  prosecate  it,  and  it  was  deemed  best  not  to  commence  until 
the  beginning  of  the  low-water  season,  so  as  to  have  a  probability  of  a 
comparatively  long  time  for  work  with  the  water  at  a  low  stage. 

ESTIMATES. 

The  foUpwing  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river: 

Completing  ]ock  and  dam  at  Qrand  Bapids $90,000 

Completing  protection  of  bank  at  Qrayville 6,000 

Completing  channel  tbrongh  White  Biver  Shoal 15,000 

Work  at  Widow  Gos8  and  Skiduore  Ban 20,000 

Work  at  Little  Chain 20,000 

Workat  Grand  Chain 25,000 

Dam  at  Little-Chain  Cnt-off 2,000 

Dam  at  Mew  Harmony 25,000 

Bemoval  of  rook  at  Marshall's  Ferry 1,000 

Work  at  Coffee-Island  Chute 3,600 

Snagging  one  vear 5,000 

Bepairs  to  worlci  maintenance  of  plant,  contingencies 10, 000 

281,600 
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The  item  for  SDagging  slioald  app^ear  each  year  antil  the  river  is 
well  cleared. 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended,  also 
such  commercial  statistics  as  oonld  be  obtained. 

Julvl,  1888,  amount  ikvailable • 19,696,90 

Add  amoant  covered  by  oontraots  July  1, 1888 10,965.77 

Amount  appropriated  by  actof  August  11, 1888 60,000.00 

80,064.67 
July  1,  1889,  amount  expended  daring  fiscal  year,  exclunve  of 

liabUitiesoatstandingJalyl,  1888 135,084.63 

July  1, 1889,  outstanding  liabiUtieu 4,746.47 

July  1,  1889,  amount  covered  by  existing  contracts 11, 219. 41         • 

•: 61,050.51 

July  1, 1889,  balance  available 29,014.16 

Amount  Testi mated)  required  for  completion  of  existing  project ........  221  ^600. 00 

Amount  tnat  can  be  profitably  exi>ended  in  fiscal  year  endixig  June  30, 1891  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. . 


Abstract  of  proposals  far  furnUhing  stone  for  lockf  received  in  response  to  ike  odverHaement 
dated  March  22,  1889,  and  opened  April  23, '  1889.  by  Mqf,  Amos  Stickn^,  Corps  of  Hn- 
gineers, 

[Delivered  at  railroad  awitoh  near  the  river  at  ML  Camel,  111.) 


Ko. 


2 
3 


Name  of  bidder. 


tSalem  Stone  uid  Lime  Com- 
panyf 

Bdward  Crambo 

LV.HoagJr 


Special 

stonetii  116 

oa.  yds. 


Gopiog,230 
cu.  yds. 


PerctLyd. 

$15.60 

24.00 
23.00 


Per  eu.  yd. 

$14.42 

22.00 
17.00 


Cat  atone, 
dressed 
face,  645 
CO.  yds. 


PtretLyd. 

$13.00 

18.00 
16.60 


Cat  stone, 
qoarry 
face,  535 
CO.  yds. 


Peretuyd. 

5$12.60 

I  11.42 

10.00 

15. 2S 


Backin|:, 
400  ca.  yds. 


Par  «tt.  yd. 

$11.00 
10.20 
14.00 
12.00 


Total  oust 


:22,4oa905 

31,814.00 
2a  6291 25 


*Becommended  for  acceptance. 

t  ▲  member  of  the  firm  fa  one  of  the  soretiea. 

X  If  of  uneven  color. 

All  proposals  received  are  more  or  less  informal  in  unimportant  particalara. 

Amount  available  for  payments  under  proposed  contract  (23,000,  less  contingent 
expenses. 

ABSTRACT  OF  CONTRACT. 


Name :  Salem  Stone  and  Lime  Company.  Date :  May  10,  1889.  Purpose  <ind  con* 
sideration:  That  the  said  Salem  Stone  and  Lime  Company  shall  fnrnish  and  deliver 
at  the  railroad  switch,  near  the  Wabash  River,  at  Mount  Carmel,  111.,  such  quan- 
tities of  stone  as  may  be  directed  or  required  by  the  said  M^.  Amos  Stickney,  in  ac- 
cordance with  the  said  advertisement  and  specifications.  That  the  said  M%j.  Amos 
Stickney  shall  pay  for  the  said  stone,  when  delivered  as  required,  at  the  following 
rates,  viz :  For  special  stooes,  $15.60  per  cubic  yard :  for  coping,  $14.42  per  cubic 
vard ;  for  cut  stone,  dressed  face,  |13  per  cubic  yard ;  for  cut  stone,  quarry  face, 
Il2.50  per  cubic  yard,  or,  if  of  uneven  color,  $11.42  per  cubic  yard;  bacung,  $11,  or. 
If  of  uneven  color,  $10.20  per  cubic  yard. 
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f  RSPOBT  OF  MB.  O.  L.   PBTITDIDIER,  ASSI^ANT  EXQINXER. 

Mount  Carmsl,  III.,  July  1, 1889. 

Major:  I  have  the  honor  to  submit  the  following  report  on  improvement  of  the 
tV abash  Slyer,  Indiana  and  Illinois,  for  the  fiscal  year  ending  Jane  30,  lti89 : 

iMPRoyxAfsirr  bslow  ynroBNinis. 

The  project  of  improvement  adopted  for  the  Wabash  River  aims  at  obtaining  a 
depth  of  ^  feet  at  low  water,  saon  a  depth  to  be  obtained  by  means  beat  salted  to 
the  local  features  of  each  obstruction. 

In  pursuance  of  the  project,  cuts  through  louff  chains  of  rocks  have  been  made,  and 
dikes  in  sand-reaches,  and  dams  across  harmful  cut-offs  have  been  built ;  these  im- 
provements being  for  the  most  part  successful. 

At  Grayville,  where  a  cut-off  was  threatened,  a  levee  has  been  constructed,  while 
at  Grand  Rapids,  where  the  most  serious  obstruction  exists,  a  lock  and  dam  are  now 
in  process  of  construction. 

A  snag-boat  has  also  been  employed  in  removing  snags  ttom  the  channel  for  several 
vears^  but  this  had  to  be  abandoned  on  account  of  lack  of  appropriations  until  the 
last  nscal  year. 

During  the  last  fiscal  year  the  work  done  has  consisted  of  continuation  of  masonry 
work  at  the  lock  at  Grand  Rapids,  snpplementing  levee  at  Grayville  by  stone  dike 
across  erosions  in  the  land,  and  removing  some  of  the  worst  snags  in  the  channel 
from  Mount  Carmel  to  the  mouth  of  the  river. 

LOCK  AND  DAM  AT  GRAND  RAPIDS,  91^  MILES  ABOVE  MOUTH. 

The  progress  of  this  work,  which  was  in  state  of  construction  Jit  the  beginning  of 
the  fiscal  year,  has  not  been  so  rapid  as  we  were  led  to  expect,  owing  to  the  inability 
of  the  contractor  to  furnish  the  stone  as  rapidly  as  it  was  needed,  and,  ultimately, 
to  his  failure  to  complete  his  contract.  It  being  then  too  late  in  the  season  (Septem- 
ber 12,  1888)  to  enter  into  a  new  contract  for  stone,  as  this  would  have  entailed  a 
delay  of  not  less  than  forty  days,  it  was  decided  to  purchase  stone  in  the  open  mar- 
ket, giving  an  order  for  $10,000  worth  of  stone  to  the  Salem  Stone  and  Lime  Com- 
pany, whose  prices  were,  on  the  whole,  lower  than  those  of  Charles  E.  Rees,  oui 
former  contractor.  « 

Btone  entirely  satisfactory  was  furnished  by  the  Salem  Stone  and  Lime  Company, 
with  all  possible  rapidity,  but  the  majority  of  our  order  being  composed  of  special 
stones,  which  had  to  be  cut  to  templets,  it  was  fonnd  Impossible  to  Keep  the  supply 
equal  to  the  demand,  and  the  season  of  1688  closed  without  our  being  able  to  lay  aU 
the  stone  which  had  been  engaged. 

During  the  winter  and  early  spring  the  delivery  of  stone  purchased  from  the  Salem 
Stone  and  Lime  Company  was  completed,  and  the  stone  was  piled  on  the  bank  to 
await  transportation  to  the  lock  by  steam-boat  as  soon  as  the  stage  of  water  should 
become  favorable. 

In  answer  to  advertisement  and  specifications  of  March  22, 1889,  for  stone  for  the  con- 
tinuation of  work  on  the  lock,  the  Salem  Stone  and  Lime  Company  put  in  a  bid,  which, 
being  the  lowest,  was  accepted,  and  a  contract  entered  into  on  May  10.  The  i>rices 
bid  differ  only  slightly  from  the  estimate,  so  that  no  increase  in  cost  of  work  is  ap- 
prehended from  this  cause. 

Since  the  award  of  the  present  contract  the  stone  has  been  furnished  by  the  con- 
tractor with  promptness  and  there  is  every  reason  to  believe  that  the  stone  will  now 
be  furnished  as  fast  as  wanted,  as  one-half  of  the  stone  contracted  for  has  been  furnished 
at  tbis  date. 

The  stone  was  piled  up  8  feet  high  around  two  derricks  awaiting  for  a  rise  in  the 
river,  but  nO  rise  occurring  until  the  first  week  in  June,  it  was  fonnd  necessary  to 
take  some  of  the  stone  to  the  lock  and  resume  laying  of  masonry  in  order  that  our 
derrick  at  Mount  Carmel  might  be  kept  free  to  unload  the  cars  as  fast  as  they  arrived. 
The  stones  were  carried  by  team  from  the  switch  at  Mount  Carmel  to  the  mouth  of 
White  River  and  thence  by  barge  to  the  lock,  the  cost  of  transportation  not  exceed- 
ing by  very  much  that  of  transporting  by  steam-boat  and  barges  alone. 

Stone  laying  was  resumed  MaySO,  1889,  and  continued  with  vigor  until  interrupted 
two  weeks  later  by  a  rise  in  the  Wabash  River,  which  has  caused  a  suspension  of  work 
until  this  date.  Advantage  was  taken  of  the  rise  to  transport  all  the  stone  at  Mount 
Carmel  to  the  lock  by  the  water  route,  this  being  nearly  completed  to-day. 

There  is  now  a  large  quantity  of  stone  on  hand,  and  it  is  intended  to  resume  stone 
laying  within  this  week,  with  the  prospect  of  no  further  interruption  until  the  avail- 
able ftmds  are  exhausted* 


1932     BBPOEf  OF  THE  CHI£P   OF  ENGINEERS,  U.  8.  ABMY. 


• 


The  progress  of  completion  of  lock- walls  is  at  this  date  as  follows : 

Lower  miter-sill  completed ;  upper  miter-siU  and  lift  wall  one-half  done ;  land-wall 

erected  for  its  whole  length,  and  to  an  average  height  of  12  feet;  riyer-wall  nearly 

completed  for  its  whole  length  to  an  average  height  of  6  feet. 
I  append  the  following  data  on  the  work  done  aoring  the  fiscal  year  ending  Jane 

30, 1889: 

Stone  received  from  Charles £.  Bees cnbio  yards..        79.3 

Stone  received  from  Salem  Stone  and  Lime  Company do 1,51L6 

Total  stone  jeceived  daring  the  fifloal year do 1,&90l9 

Stone  transported  to  the  look ....nnmber..      1,339 

Masoniylaid cnbio  yards..      1,743 

Masonry  laid,  reported  in  former  report do.... 


Total  amoant  masonry  laid  to  date do....      2,563 

Kock  excavation  for  foundations ^...onbic  yards..  S50 

Approximate  cost  of  transportation  of  stone  from  Monnt  Carmel  to  the  locks, 
partly  by  team  and  partly  by  bars^e,  a  distance  of  2i  miles,  per  cubic  yard.  |1. 10 
Mount  Carmel  to  lock  by  steam-boat,  i  ncluding  two  handlings  at  the  looks.  .  92 
Approximate  cost  of  laying  stone,  including  sand,  cement,  and  all  contin- 
gent expenses,  per  cubic  yard 3.50 

The  price  of  laying  is  brought  down  in  actual  laying  to  about  |2.25  per  cubic  yard, 
but  experience  has  snown  that  when  work  can  not  be  pushed  with  vigor  to  ito  com- 
pletion there  is  a  multitude  of  incidental  expenses  which  can  not  be  g^t  rid  of  and 
the  ultimate  cost  is  thereby  much  increased. 

It  Is  proposed  during  the  present  fiscal  year  with  the  funds  on  hand  to  complete 
the  river-wall  to  its  full  height  of  27  feet,  also  to  complete  the  upper  miter-sill  and 
lift- wall,  and  to  carry  the  land-wall  to  a  height  of  14  feet  or  more  if  the  funds  on 
hand  will  allow,  it  being  intended  to  leave  the  work  in  the  best  possible  shape  to  re- 
sist the  action  of  the  elements  until  work  shall  be  resumed. 

As  the  navigationiof  the  Wabash  River  will  not  receive  anv  benefit  fix>m  the  con- 
struction of  the  lopk  and  dam  until  such  work  is  completed,  it  is  very  much  to  be 
hoped  that  sufficient  appropriations  will  be  made  during  next  year  to  complete  both 
lock  and  dam.  This  work  could  be  completed  within  another  year,  provided  appro- 
priations are  available  early  enough  in  tne  vear  to  be  able  to  enter  into  contract  for 
stone,  timber,  and  other  materials  needed  for  construction.  The  amoant  to  be 
allotted  specifically  to  the  lock  and  dam  should  not  be  les^  than  |90,000. 

GBATVILLE  BEND  CUT-OVF,  62  HIUBS  VBOM  HOUTH. 

The  levee  which  was  rebuilt  in  1887  is  still  in  good  condition.  This  work  has  been 
very  successful.  Unfortunatelv  the  land  upon  which  the  levee  stands  is  composed  of 
a  very  light  alluvial  soil,  which  is  very  susceptible  to  fresh  erosions  whenever  tiie 
land  is  overflowed. 

The  shape  of  the  river  is  also  such,  at  this  place,  as  to  throw  a  strong  current  at 
high  water  over  the  laud  a^acent  to  the  ends  of  levee. 

Serious  erosions  have  already  taken  place  on  the  east  end  of  levee,  and  it  is  feared 
that  the  river  will  yet  cut  through  in  a  very  few  years. 

In  order  to  check  the  action  of  current  over  the  land  adjacent  to  the  Invee,  and 
prevent  further  enlarging  of  the  erosions  already  made,  a  low  stone  dike,  averaging 
2  feet  in  height  and  8  feet  in  width  and  1,000  feet  ion^,  was  constructed  daring  the 
i^Uof  1888.  This  stone  dike  was  built  in  continuation  of  eastern  end  of  present 
levee,  reaching  across  two  depressions  which  had  been  caused  by  the  action  of  high 
water. 

The  work  done  and  expense  have  been  as  follows,  vis: 

Bock  quarried cnbio  yards..  568 

Rock  transported  to  site  of  work  and  placed  by  hand do 419 

Linear  feet  of  stone  dike  completed 990 

Total  cost ; $1,112.96 

This  work  was,  however,  only  as  an  adjunct  to  the  main  work  contemplated  of 
protecting  the  banks  from  erosion  and  in  order  to  prevent,  if  pNOssible,  any  irrepara- 
ole  erosion  of  the  banks  during  the  **  freshets"  of  the  coming  winter. 

The  work  intended  to  be  done  with  the  available  funds  during  tjie  coming  fisoal 
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year  consists  of  protection  of  river  banks,  adiaoent  to  the  leree,  by  means  of  8  or  10 
short  spnrs  at  right  angles  to  the  riyer  oank,  bnilt  of  orib  timbers,  and  suitablv 
located  so  as  to  canse  a  deposit  of  silt  and  mad,  and  a  refilling  of  the  bank  which 
has  been  washed  away. 

It  is  then  hoped  to  gradually  divert  the  main  channel  of  the  river  to  the  north  side 
of  Bonpas  Island,  where  it  was  many  years  ago. 

Spurs,  such  as  it  is  intended  to  constrnot,  have  been  very  successful  in  other  rivers 
where  they  have  been  employed.  The  available  funds  on  hand  for  this  purpose  are, 
however,  too  small  to  allow  of  any  very  complete  work  to  be  done,  and  should  we 
have  to  record  a  failure  of  this  attempt  it  will  only  be  due  to  the  smallnees  of  means 
put  in  our  handsy  which  are  hardly  adequate  to  the  undertaking. 

It  is  intended  to  begin  work  of  construction  of  spurs  within  a  few  days. 

aNAG-BOAT. 

The  snag-boat  Biohard  Ford  was  sent  ont  to  remove  some  of  the  worst  snags 
which  had  accumulated  in  the  channel  durins  the  last  few  years,  between  Movant 
Carmel  and  the  month  of  the  river.  The  boat  nas  done  good  work  dnrine  the  short 
time  it  has  been  possible  to  work  with  it,  but  the  amount  of  work  desirable  to  do  is 
still  very  considerable,  and  unfortunately  will  have  to  be  delayed  until  suitable 
appropriations  for  the  lower  part  of  the  river  are  made.  The  sum  of  $5,000  yearly 
should  be  applied  to  snagfiring. 

I  append  a  few  data  it.  regard  to  work  done  by  the  boat  during  last  fall : 

Days  in  commission number..  42 

Snags  removed do...  151 

Total  weight  of  snags  removed tons..  901 

Average  length  of  each  snag feet..  53.6 

Average  weight  of  each  snag pounds..  11,939 

Average  cost  of  removing  each  snag $7.65 

Average  cost  per  ton  of  snag « $1,283 

comnrtonf  of  the  riykr. 

As  there  has  been  no  work  done  on  the  lower  portion  of  the  river  for  a  few  years, 
several  of  our  improvements  have  been  either  destroyed  or  rendered  less  efficient 
than  before.  This  is  particularly  true  at  New  Harmony,  where  the  dam  built  on  one 
side  of  Ribeyre's  Island  has  been  rendered  useless  by  the  river  cutting  around  it. 

AT  LTTTLB  CHAIN. 

The  work  of  improvement  having  never  been  completed  has  that  much  sooner  got 
ont  of  repair,  and  is  now  of  a  doubtful  benefit  to  navigation. 

In  addition  to  the  several  obstructions  mentioned  yearly  in  our  reports,  numerous 
snags  also  infest  the  lower  river  from  the  month  to  Grand  Cliain,  and  navigation  at 
low  water  is  both  difficult  and  dangerous. 

Although  the  amount  of  freight  which  could  go  by  the  water  route  is  very  great, 
steam-boat  men  have  found  it  unprofitable  to  run  their  boats  at  low  water,  and  during 
low  water  the  boats  are  taken  on  the  Ohio  River. 

As  will  be  seen  from  the  accompanying  statistics,  the  amount  of  commerce  reported 
as  done  on  the  Lower  Wabash  is  small,  the  principal  reason  being  the  unusual  length 
of  time  during  which  low  water  prevailed  during  last  season,  there  having  been  in 
all  hardly  more  than  four  months  during  which  the  river  could  be  navigated. 

The  comparative  statistics  ior  the  whole  Wabash  River  also  accompanying  this  re- 
port show  an  increase  of  trade  on  the  whole  river  over  the  preceding  year,  this 
being  due,  however,  to  the  influence  of  the  Upper  Wabash,  where  a  good  trade  was 
done  last  season.  I  must  add,  however,  that  the  commercial  statistics  of  the  Lower 
Wabash  are  incomplete,  as  it  was  found  impossible  to  ascertain  the  amount  of  trade 
done  by  several  steam>boats  from  the  Ohio  River  which  have  made  various  trips  dur- 
ing the  winter  months. 

In  conclusion  I  would  add  that  I  do  not  anticipate  any  increase  in  the  commerce 
of  the  Wabash  River  until  navigation  is  put  on  a  permanent  footing,  such  as  to  be 
independent  of  low- water  stage. 

The  depth  of  3i  feet  contemplated  in  our  present  project,  even  if  it  could  be  ob- 
tained permanently,  is  too  small  to  allow  for  the  needs  of  present  or  future  naviga* 
tion,  and  if  permanent  improvement  of  the  water-way  must  be  obtained  recourse  will 
have  to  be  had  in  the  end  to  a  system  of  slackwater  navigation,  such  as  is  making 
many  other  rivers,  which  are  much  smaller  and  naturally  less  important  than  the 
Wabash  River,  channels  of  transportation  of  the  first  importance  in  the  economy  of 
the  coontry. 
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Tbe  Wabash  Biver,  fiowins  as  it  4oe8  for  many  hundreds  of  miles  through  a  con- 
stantly increasing  extent  of  the  most  fertile  land,  is  worthy  of  all  improTement. 
Very  respeotfaUy  sabmitted.    Tonr  obedient  sezrant, 

O.  L.  PETITDIDnEB, 

A99i9iamt  £ngv!k9er, 
MaJ.  Amo8  BnoKiTET, 

Corpt  of  Enginurif  U.  8.  A, 


COMMERCIAL  STATISTICS. 

Li$t  of  $team-hoat9  plying  on  Wabash  Riter  below  Vinoonnes  during  iheJUoal  goar 

J«iM  30,  1889. 


Namei. 

Kind  of  boat. 

Where  plying 

• 

CltYof  NMhTlile • 

Stem  wheel 

Kew  Haraiony  and  mouth  of  river. 
Do. 

lT.    PtPrffnUlftrdr,Tr-,TrrT      T  T,--.r. 

Nellie  Hudson 

....do 

Do. 

MOnt^ZamA.  .-r r.r.  .....*.. 

Side  wheel 

Qmod  Bapids  to  mouth  of  tiver. 
Da 

I>.A.6oode& .....^.. 

Stem  wheel 

Floating  Mw*mill. . . 
ProDeller 

Jumbo 

A.Cary 

IiOQiBO...... -   .................. 

Do. 

.t?X..v.. ..:;::.... 

Mount  Cannel  and  montii  of  river. 

Amount  of  freight  carried  by  eteam-boat  and  other  craft  on  Wabaek  Siver  betwo  VmeemM 

forjUcal  year  ending  June  30,  1889. 


AiHoles. 


Lumber  and  logs  "rafted" feettB.  M. 

Spokes,  fellies,  and  hickory  butts do... 

Com bushels. 

Wheat do... 

Misoellaneoas  merohandise pounds- 
Staves  in  bolts  number. 

neading  in  bolts do... 


Total 


Quantities. 


18,500,000 
1,000,000 
200,000 
20,000 
120,000 
400,000 
600,000 


Approximate 
value. 


$185,000 

7.560 

02,700 

15.000 

12,000 

4,000 


291,000 


DIPBOVEHENT  .\BOV£  YINOENNBS. 


The  amouDt  appropriated  by  act  of  August  11, 1888  ($5,000),  was  Qot 
sufficient  to  attempt  any  work  other  than  snagging,  and  was  therefore 
applied  to  that  work  between  Vincennes  and  Terre  Haute. 

In  order  that  operations  might  commence  as  soon  as  possible  for  the 
relief  of  navigation,  it  was  deemed  advisable  to  charter  a  steamer  to 
work  at  snag-pulling  until  there  was  sufficient  water  to  permit  the 
snagging  outfit  laid  up  at  Mount  Oarmel  to  get  up  to  Vincennes.  There 
were  so  many  snags  at  this  portion  of  the  river  that  navigation  was 
suspended.  A  small  stern-wheel  steamer,  the  Ida  LeCj  was  chartered, 
rigged  with  a  derrick,  and  set  to  work  on  the  25th  of  September,  and 
continued  until  December  1.  The  snagging  outfit  from  Mount  Oarmel 
arrived  November  15  and  worked  until  December  29,  when  operations 
were  stopped  on  account  of  the  exhaustion  of  the  funds.  These  boats 
did  good  service  and  opened  navigation,  but  were  unable  to  complete 
the  work  of  clearing  the  river.  At  the  close  of  the  season  the  snagging 
outfit  returned  to  Mount  Garmel  to  be  laid  up. 

It  is  evident  that  the  work  of  removing  snags  must  be  done  at  inter- 
vals for  an  indefinite  period,  but  this  work  would  be  comparatively 
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light  for  eacb  year  after  a  thorough  clearing.  In  estimatiag  au  amouut 
necessary  to  complete  existing  project  it  must  be  understood  that  addi- 
tional obstructions  coming  into  the  river  will  require  additional  work. 
It  is  probable  that  $2,000  or  $3,000  a  year  would  keep  the  river  clear  of 
snags  after  it  had  been  well  cleared  out, 

BSTDCATB8. 

The  following  table  of  estimates  is  for  the  more  important  work 
needed  in  this  part  of  the  river,  and  any  funds  that  might  become 
available  would  be  applied  to  the  objects  stated : 

Soag^ng  fire  months,  at  (BOO  per  month $4,000 

Repain  to  Eight-Mile  Island  Dam 500 

l>Tedginj{ 4,000 

Contraction  works  and  bank  protection 10,000 

Care  of  plant  and  contingencies 1,500 

Total..- 20,000 

The  first  item  must  appear  yearly  in  estimates  until  the  river  is  well 
cleared  of  snags. 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  and  commercial 
statistics  are  appended. 

Money  statement 

July  1,  18ddy  amount  available $60. 03 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

5,060.03 
July  1,  1889,  amoont  expended  during  fiscal  year,  exdusiye  of 

liabUities outstanding  July  1,  1888 ^ $4,808.25 

July  1,  1889,  outstanding  Uabilities 6.85 

4, 815. 10 

July  1, 1889,  balance  available 244.93 

{Amount  (estimated)  reoulred  for  completion  of  existing  project 20. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Mt.  Carmisl,  III.,  Jmim  30, 1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  Wabash  River,  above  Yinoennes,  during  the  fiscal  year  endiuff  June  30,  1889: 

The  project  for  the  improvement  of  this  portion  of  the  river  has  consisted  of  re- 
moval of  obstructions  in  the  channel,  construction  of  wing-dams,  and  closing  of  harm- 
ful channels. 

An  appropriation  of  $5,000  having  been  granted  by  Congress  August  11,  188^,  the 
work  of  improvement  which  had  to  be  abandoned  during  1887-'88  was  resumed  as 
soon  as  the  fands  became  available. 

As  the  amount  appropriated  was  small  no  work  could  be  undertaken  beyond  the 
removal  of  snags,  which  had  become  very  numerous,  and  in  places  had  completely 
blocked  the  channel  at  low  water. 

Wolfs  Cut-off,  of  which  mention  has  been  made  in  previous  reports,  had  become  en- 
larged by  caving  of  its  banks  to  such  an  extent  as  to  practically  absorb  the  whole  of 
the  river,  ao  that  the  channel  through  the  old  river  had  to  be  abandoned.  The  cut- 
off itself  had,  in  the  mean  time,  become  so  full  of  snags  that  it  became  impossible  for 
the  boats  to  pass  the  obstruction,  even  at  a  medium  stage  of  water,  and  through  navi- 
gation had  to  be' suspended. 

Other  portions  of  the  river  between  WolTs  Cut-off  and  Terre  Haute  had  also  become 
BO  full  of  snags  that  they  were  almost  impassable. 

Horse-Shoe  Bend  Cut-Off,  20  miles  above  Vincennes,  had  also  become  dangerous  to 
naTigation*    lu  brief^  navigation  at  low  water  was  entirely  suspended. 
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As  the  crops  of  1088  along  the  lauds  bordering  the  river  were  very  lar^e,  and  th« 
steam-boat  men  were  very  anxions  to  have  the  snags  removed  at  the  earbest  oppor- 
tunity, the  steamer  IdaJLee  was  chartered  at  once,  and  after  being  fitted  as  a  snag- 
boat  was  put  to  work  removing  the  worst  snags  in  the  channel  below  Terre  Haato, 
until  such  time  as  our  regular  snaff-boat  oould  be  brought  up  from  Mt.  Carmel,  where 
it  was  detained  below  the  Rapids  l>y  low  water. 

Work  was  begun  by  the  Ida  Lee  on  the  25th  of  8eptember,  1888,  this  boat  being 
Joined  by  the  (h$eo  and  snag-scow  on  November  15,  both  boats  remaining  at  work  at 
the  same  time  until  December  1,  when  the  Ida  Lee  was  laid  up. 

The  Oeeeo  and  snag-scow  remained  at  work  until  Deoemoer  29,  when,  the  funds 
having  been  nearly  exhausted,  work  was  suspended. 

The  total  amount  of  work  done  by  the  two  boats  and  cost  of  same  is  as  follows,  vis: 

J>aysat  work • ..number..       99 

Snsgs  pulled,  cut  up,  and  disposed  of do 448 

Weight  of  snags tons..  1,906 

Average  length  of  snags .'. feet..  46.85 

Average  weight  of  snags pounds..  6,545 

Average  cost  of  removing  each  snag (7.92 

Average  cost  per  ton  of  snags 1 « 1.85 

The  work  done  by  the  boats  has  been  of  great  benefit  to  navigation,  but  owing  to 
insufficiency  of  appropriation  could  not  be  made  as  complete  as  desired. 

I  append  the  following  letter  from  Mr.  Allen  Tindolph,  of  Yincennes,  Ind.,  who 
operates  the  Cnmm  Point  and  barges : 

"ViNCKNNKS,  Ind.,  Jiifis  26,  1889. 

''Dbab  Sir:  The  work  done  by  your  boat  Oeseo  in  clearing  the  drift  and  snags  oat 
of  Woli's  Cut-Off  and  Horse-Shoe  unable  us  to  navigate  these  places  with  safety.  Had 
they  not  been  cleared  of  these  obstructions  it  would  have  been  impossible  for  oar 
boats  to  run  at  any  time  this  year,  except  this  month  of  June,  the  water  being  higher 
this  month  than  since  1886.  We  hope  you  may  be  able  to  come  here  and  do  more 
work  this  falL    The  river  needs  it  badly. 

''Allki^  Tindolph. 

"Mr.  O.  L.  PsTfTDIDISB." 

CONDITION  OF  THB  RIYBR. 

The  portion  of  the  river  between  Terre  Haute  and  Yincennes,  90  miles  in  length, 
has  been  much  benefited  by  the  removal  of  numerous  snags  during  the  last  fiscal  year, 
and  is  now  in  fair  condition.  It  is  not,  however,  to  be  ignored  that  such  relief  to  navi- 
gation is  only  temporarv,  and  that  the  yearly  removal  of  sna£[s  for  many  years  to  come 
will  be  necessary  m  order  to  keep  up  with  the  wants  of  navigation. 

The  cut-off  at  Horse-Shoe  Bend  and  Wolf's  Cut-Off,  which  ace  now  open,  will  proba- 
bly be  closed  again,  or  at  least  become  very  dangerous  to  navigation,  unless  some 
work  is  done  during  the  coming  fiscal  year. 

Unfortunately,  the  failure  of  the  appropriations  during  last  session,  and  the  ex* 
haustion  of  the  funds  on  hand,  will  prevent  any  work  being  done  during  the  coming 
fiscal  year,  and  it  is  feared  that  much  of  the  good  work  done  during  the  present  fiscal 
year  will  go  for  naught. 

There  are,  besides  the  snags,  a  few  very  bad  gravel  reefs,  which  could  be  easily 
dredged  out,  while  some  reefs  of  shifting  sand  could  be  cut  out  by  light  wing-damB. 
But  these  works,  much  as  they  are  needed,  can  not  be  contemplated  unless  adeqaste 
appropriations  are  made  at  one  time. 

Our  plant  for  the  Upper  Wabash  consists  of  a  snag-scow,  fitted  with  suitable  ma- 
chinery, and  the  steamer  Oaeeo,  used  as  a  tow-boat. 

The  Osseo,  now  some  fourteen  years  old,  is  in  such  a  poor  condition  that  she  is  unfit 
to  be  used  any  longer,  and  it  will  be  necessary,  when  contemplating  snagging,  to  con- 
template the  building  of  a  new  snag-boat 

Although  there  have  been  but  one  hundred  and  forty-six  days  when  the  water  wss 
at  such  a  stage  that  the  boats  could  run,  yet  the  amount  of  commerce  on  the  river  has 
increased  to  quite  an  extent,  and  that  under  the  unfavorable  condition  of  prolonged 
extreme  low  water  and  the  formation  and  closing  by  snags  of  one  cut-offl 

The  portion  of  country  along  the  Wabash  River  is  very  fertile,  and  navigation,  if 
brought  to  a  permanent  basis,  would  add  greatly  to  the  wealth  of  this  sectioii ;  bat 
full  success  will  be  attained  only  by  the  use  of  slaokwat>er  navigation,  which  the 
probable  commerce  fully  Justifies,  in  my  judgment. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Petitdidibr, 

JBsiatant  Engineer^ 

Mi^.  Amos  Sucknrt, 

Corpe  of  Engineerif  U,  8,  A, 
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Skewing  Hhb  omMmi  0/  ftrsigki  carried  hy  sfeam-hoaU  and  other  erqft  on  Wabash  River 
above  Vtneennee  during  ikeJUoal  year  ending  Jnne,  30, 1689. 


4xti6lM. 


Qoa&tltief, 


▲pprozlmAto 


Ooni 

Whaat 

0»to < 

Sail 

Lime •. c 

Lumber... 

Sloar 

Eeod-meid 

Hay 

MlsociUMieoaa  merobiindiae. 

StoTM 

PMveoKen,  ayerage  fkffe  $1 
Loga  and  lomber  *^rafted*'  . 


..  bnabeb.. 
......do.... 

......do.... 

...baxrela.. 
......do.  ..>. 

.feet,  B.  If.. 
...bartels.. 

bales.. 

...  ponnda.. 
..  nnmber.. 

do 

.feet,B.M.. 


483.100 

♦120. 

128,090 

ri. 

46,000 

11. 

4.600 

< 

2,500 

1. 

614.750 

772, 

1,450 

4. 

14,050 

22, 

970 

1. 

1.543.700 

154. 

86,000 

1,116 

1, 

12,840,000 

86. 

647.70 
824.25 
960.00 
500.00 
500.00 
125.00 
350.00 
425.00 
425.00 
370.09 
576. 00 
116.00' 
,380.00 


Total  approximate  Talae. 


],282,698i0S 


List  of  eteati^hoaU  plying  on  Wabaeh  Biver  above  Vlnoennee  during  the  fiscal  year  ending 

June  30,  1889. 


Vamea. 


Boaedale 

Ida  Lee 

Cobasaet 

Daontless.... 

Diana 

Little  Joker . 
Crown  Point . 


Kind  of  boat 


Stem  wheel. 
....do 


.do 
.do 
.do 
.do 
.do 


Tonnage. 


Tont. 

250 

150 

88 

60 

75 

60 

250 


Where  plying. 


Yinoennea  to  Terre  Hante. 

Do. 

Do. 
Terre  Haute  and  points  abore. 

Do. 

Do. 
Yincennes  and  Terre  ^ante. 


Camparaiiveeiatement  ofoommeree  on  Webaeh  River  for  the  fieoal  yeare  1886,  1887,  1888, 

and  1889. 


Yean. 

Tona. 

yaliie. 

Yean. 

Tona. 

Approximate 
yalue. 

IftM •.••••••• 

67.618 
188,730 

$1,180,868 
1,817,847 

1888 

68,014 
106,613 

0685.006 

1887 

1880 

1.578.608 

BE  5. 

IMPROYEMENT  OF  WHITE  RIYER,  INDIANA. 

The  work  done  during  the  year  has  consisted  in  the  oontinnation  of 
the  improvement  at  Kelly's  Bipple  with  the  funds  available  at  the 
beginning  of  the  year,  amounting  to  $2,592.23.  In  act  of  Angust  11, 
1888,  an  addition^  amonnt  of  $5,^>0  was  appropriated,  with  the  proviso 
that  it  was  not  to  be  expended  until  the  bridges  over  the  river  were  so 
changed  as  not  to  obstruct  navigation.  Notice  from  the  Secretary  of 
War  was  served  upon  the  railroad  companies  controlling  the  bridges 
to  make  such  changes,  and  January  1, 1890,  was  the  limit  of  time  allowed 
for  completion  of  changes. 

As  yet  the  bridges  have  not  been  changed,  and  consequently  the 
amount  of  the  last  appropriation  can  not  be  expended.    With  the  bal- 

Bifra  89 ^122 


1938  BEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ASMY. 

ance  from  old  appropriation^  however,  work  was  done,  which  makes  a 
good  channel  throngh  the  rock  ledge  75  feet  wide ;  and  it  is  believed 
that  this  will  serve  for  the  present  needs  of  navigation. 

The  dredge  worked  from  the  beginning  of  the  fiscal  year  until  Sep- 
tember 30,  when  it  was  laid  up.  The  amount  of  rock  removed  by  Uie 
dredge  was  7,835  cubic  yards,  which  was  placed  in  a  dike  along  the 
side  of  the  channel. 

Some  dike  work  will  be  needed  to  complete  the  improvement  at 
Kelly's  Bipple  as  far  as  it  is  deemed  necessary  to  carry  it  for  the  pr^ 
ent 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  and  commercial 
statistics  are  appended. 

Money  statement 

July  1, 1888,  amomit  available • t2,34a26 

Amoont  appropriated  by  act  of  Aogast  11, 1888 .' • 5,000.00 

7,348.26 
July  1, 1889,  amoant  expended  daring  fiscal  year,  exolnsiye  of 

liabilities  ontatanding  Jaly  1.  1888 ^...    |2,120.74 

Jnly  1,  1889,  oatstanding  liabilities •• 3.75       * 

2,124.49 

Jolyl,  1889,  balance  available 5,«23.77 

f  Amoant  (estimated)  reooired  for  completion  of  existing  project 12, 500. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1B91    10, 000. 00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 
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Mount  Cabmbl,  IIl.,  July  2,  1889l 

Major  :  I  have  the  honor  to  submit  the  following  report  on  improvement  of  White 
Biver  daring  the  fiscal  year  1888-^89 : 

The  only  work  done  daring  the  fiscal  year  ending  Jnne  30«  1889,  has  consisted  of 
the  coatinuation  of  work  at  Kelly's  Bipple,  where  the  rock  already  blasted,  but  left 
in  place,  was  being  removed  by  the  dredge. 

As  reported  in  former  reports,  the  work  of  improvement  at  this  place  has  consisted 
of  catting  a  chute  through  a  ciiain  of  rocks  known  as  Kelly's  Ripple,  this  chate  to 
be  2,250  leet  long,  75  feet  wide  at  the  low- water  mark,  and  not  less  than  3^  feet 
deep. 

1  ne  dredge,  which  had  already  started  on  its  last  cut  through  the  chute  when  Isst 
annual  report  was  made,  was  kept  steadily  at  work  until  the  cut  was  completed,  and 
the  chute  had  a  clear  width  of  75  feet  between  dikes  at  low  water. 

Dredging  was  completed  on  September  30,  when  tho. dredge  was  laid  up,  and  a  force 
employed  in  grading  the  material  cast  by  the  dredee  to  a  uniform  height  of  5  feet 
above  low  water;  this  portion  of  the  work  was  comjueted  October  30,  when  all  work 
was  suspended  and  dreage  put  in  winter  quarters. 

The  work  of  improvement  at  Kelly's  Ripple  is  now  completed,  the  chute  being 
cleanly  dredged  for  its  whole  width  of  75  feet,  and  having  a  minimum  depth  of  3  feet, 
so  that  boats  and  rafts  pass  readily  through  whenever  stage  of  water  is  such  that  they 
can  get  to  it. 

I  append  a  few  data  showing  extent  and  cost  of  principal  operations: 

Rock  removed  by  the  dredge onbic  yards..  7,835 

Days  dredge  was  at  work number..  90 

Average  daily  rate  of  excavation,  including  all  the  time  dredge  was  in  com- 
mission  cubic  yards..  87.06 

Lineal  feet  of  dike  graded  to  within  5  feet  of  low- water  mark feet. .  2, 0c)5 

Approximate  total  cost  of  dredging  and  ^radin^ 12,405.80 

Average  cost  of  dredging  and  grading,  including  all  expenses,  per  cubic 
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The  kind  of  rock  dredged  oat  baa  varied  from  rather  soft  Boap-stone  (coal  meaaares) 
to  hard  sand-stone,  and  from  d^bns  of  a  few  xM)nnds  in  weight  to  blocks  oontainiog 
often  30  to  40  cubic  feet. 

CONDITION  OF  BITKR. 

The  condition  of  river  is  not  very  satiftfactory,  as,  althoagh  at  the  place  where  work 
of  improvement  was  done,  we  have  obtained  permanently  a  depth  of  3  to  3|  feet  where 
the  former  depth  was  counted  by  inches,  yet  there  remain  many  portions  of  the  river 
beiow  Hazleton  where  a  depth  of  less  than  2  feet  is  found,  the  shoals  being  in  most 
cases  composed  of  sand-reefs. 

Besides  these  obstructions,  there  are  numerous  snaes  which  hi^ve  lodged  in  tlie 
channel  since  snaggins  operations  have  been  suspended. 

Altogether  the  condition  of  the  river  at  low  water  is  popr,  and  navigation  by 
steam- boats  is  almost  entirely  suspended,  tho  principal  obstruction  to  steam-boats 
being  the  E  vansville  and  Terre  Haute  bridge  at  Decker  Station^  2  miles  above  Hazle- 
ton. 

This  bridge  is  provided  with  a  very  iinperfect  draw,  located  over  a  sand-bar,  to 
which  boats  can  haye  access  only  at  a  stage  10  feet  or  more  above  low  water. 

There  has  been  no  step  taken,  so  far  as  could  be  ascertained,  by  the  railroad  com- 
pany to  modify  their  bridge  in  accordance  with  request  of  Secretary  of  War,  sent 
them  last  winter. 

I  append  a  table  showing  whatever  commercial  statistics  it  has  been  possible  to 
obtaij^ ;  also  a  comparative  statement  of  commerce  for  the  last  four  years. 

I  inclose  a  table  giving  names  of  the  steam-boats  which  have  made  trips  on  the 
White  Biver,  with  the  exception  that  the  Huyh  Bairr^  a  small  steam-boat  of  'Xi  tons 
burden,  is  permanently  at  work  above  the  Hazleton  Bridge  at  Decker  Station. 

The  last  appropriation  having  been  made  conditional  on  the  improvement  of  rail- 
road bridge  above  mentioned,  there  are  at  present  no  available  funds  with  which 
any  work  of  improvement  might  be  contemplated,  but  should  there  be  anv  funds 
it  would  be  recommended  that  the  snag-boat  Eichari  Ford  be  put  in  commission,  re- 
moving numerous  snafip  between  Hazleton  and  the  mouth  of  the  river. 

It  is  thought  that  three  or  four  months'  work,  at  an  expense  of  |2,700  to  f3,600, 
would  be  of  great  benefit  to  the  navigation. 

No  new  works  are  recommended,  lor  the  reason  that  it  is  felt  that  the  present 
project  of  improvement  to  obtain  a  depth  of  3  feet  does  not  satisfy  the  needs  or  con- 
ditions of  present  or  future  successful  navigation,  and  I  am  more  convinced  than 
ever  that  slack-water  navigation  is  the  only  true  method  of  improvement  for  rivers 
having  such  a  regime  as  the  White  Biver. 

The  cost  of  improvement  of  a  river  by  looks  and  dams  is  certainly  expensive,  but 
it  is  susceptible  of  a  close  approximation  in  the  estimate,  and,  above  all,  the  improve- 
ment is  permanent. 

Very  respectfully  submitted. 
Tour  obedient  servant, 

O.  L.  Fbtitdidibb, 
Juiatanii  Mnginter. 

HiO*  Amob  SncKNXT, 

Corps  ofEngmien^  U,  S,  A. 
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List  of  stoam-hoaU  plying  on  White  £tV0r,  Indianay  dwring  ikefitcdl  year  ending  June  30, 

1689. 


VsiBflS. 

• 

Kind  of  boat 

Tonnage. 

Where  plying. 

finfli  BaiT. ..•-..■•••••■..-— ---f-r-- 

Stem  wheel 

Propeller.. 

2bn«. 

sa 

Deoker's  to  West  Fork. 

A.  CavflV... ...... ..........  .....•••■. 

Mooth  of  river  to  Haaelton. 

Sidewlieel 

Do. 
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Comparaiive  itatemmU  of  oommoroeon  WkUe  JBiver,  ImdUnuLfar  ikeJUedl  yaort  lb86-'87, 

1888,  and  1880. 


Yean. 

Tona. 

1 

Approximate 
Talna. 

Taan. 

Taao. 

▼aloe. 

18S6 

•2.876 
42,668 

8281000 
181,660 

1888.. 
1888.. 

- 

8.400 
2T,000 

fn,i45 

117.  OH 

1887 ,-. 

*  Inoomplaleb 


Showing  ike  amount  of  freight  carried  hg  eteam-hoate  and  other  eraft  on  White  Bkter^ 

Indiana^  fieoal  year  ending  Jwne  30, 1880. 


Arttdea. 


Apprazte^e 
-value. 


Lumber  ami  loca  **  nfted" 

SUTea  and  beading 

Hay 


...namber.. 


0.000,800 
4.000,000 

80 


0106b  604 

82.  OM 

350 


Total  approzhnate  Talae 


I 


•137.964 


The  steam-lxMit  Hugh  Barr  haa  been  at  work  on  the  West  Fork  during;  the  past 
year,  but  no  atatistioa  could  he  obtained  from  her. 


APPENDIX  P  P. 


IBfPBOYEMENT  OF  GREAT  KANAWHA,  ELK,  AND  QAULET  RIVERS,  WEST 
VffiGINIA,  AND  IMPROVEMENT  OF  NEW  RIVER,  IN  VIRGINIA  AND  WEST 
VIRGINIA. 


SEPOBT  OF  CAPTAIN  THOMAS  TURTLE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Gieat  Kanawha  Riyer,  West  Virginia. 

2.  Operating  and  care  of  looks  and  dams 

on  the  Great  Kanawha  Riyer,  West 
Virginia. 


3.  Elk  Riyer,  West  Virgiiiia. 

4.  Gaoley  Riyer,  West  Virginia. 

6.  New  River,  Virginia  and  West  Vir- 
ginia. 


(For  letter  of  transmittal,  see  Appendix  I.) 


F  F  X. 


IMPROVEBiENT  OP  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  around  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.    The  locks  are  about  300  by  50  feet. 
The  following  table  shows  the  present  condition : 


No. 

Style  of  dam. 

Com* 

pleted 

In— 

Remarks. 

2 

28  mllMaboTB  ....%•...•.«...•••.........> ...... 

Fixed 

1887 
1882 
1880 
1880 
1886 

In  opeiation. 

8 

?1  ll|4k»lMi»»*  ».»....TrT-T-- T-T-r 

.•••do  ••••••.....•• 

4 

KmllM  alMITft   ...................r.«......'r..-.-r. 

Movable 

Do. 

5 

9  hiIIm  »boT6 .............. .......^.-.^«-.--r 

...•do ............. 

Do. 

6 

4inflMi  b<low..^., ,„,,,, 

...  do 

Do. 

7' 

1A  milAB  hiilnw  .   

....do.   ....•••••.. 

Under  contract. 

R 

7SA  miles  below 

....do 

Now  advertised. 

One  more  site  may  be  occupied  above  and  several  more  below.  Some 
dredging  is  also  required  in  the  pools,  as  well  as  the  removal  of  snags 
and  rocks. 

The  data  for  the  preparation  of  the  deeds  for  the  site  of  Lock  and  Dam 
No.  8  were  given  firom  the  office  in  Charleston  last  December^  but  o^vvk^ 
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to  whfit  seems  to  bave  been  most  unnecessary  delay  in  the  proparation 
of  these  papers,  the  work  on  the  lock  has  not  yet  been  let  at  contract, 
and  a  most  regrettable  delay  of  practically  an  entire  season  in  the  com- 
pletion of  that  work  has  resulted. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  his  usual 
efficient  manner.  His  report,  which  is  appended,  treats  in  detail  of  the 
operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  % 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  it  is  used  by  night  as  well  as  by  d«^,  be- 
ing found  indispensable  for  the  proper  oversight  and  direction  of  the 
operation  as  well  of  construction  as  of  maintenance. 

A  gauge-reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  Kew  to  form  the  Great  E^anawha  River ;  and  another 
at  Hinton,  where  the  Greenbrier  empties  into  the  New  Uiver.  The 
compensation  of  these  men  is  less  than  $10  a  month  each.  They  send 
to  the  central  office  daily  reports  by  postal-card  of  the  stage  of  the  river 
at  their  respective  stations,  and  by  telegraph  when  there  is  a  rapid 
rise.  These  reports  are  necessary  as  warnings  to  the  central  office  in 
'Oharleston  in  order  that  such  maneuvers  of  dams,  etc.,  may  be  had  in 
time  as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some 
point  on  the  Upper  Gauley,  and  perhaps  also  on  the  Elk. 

Money  statement 

Jnly  1, 1888,  amoimt  available ^,895.6S 

Amount  appropriated  by  act  of  Aagust  11,  1888 3^,000.00 

355,895.62 
July  1, 1889,  amoant  expeaded  daring  fiscal  year,  exclosiTe  of 

liabilities  outstanding  Jaly  1,  1888 34,d53.28 

July  1, 1889,  outstanding  liabilities 3,000.00 

July  1, 1889,  amount  ooyered  by  existing  contracts 130, 534, 05 

168,487.33 

Julyl,  1889,  balance  available : 187,40?.» 


l     harbor  acts  of  1866  and  1867. 


AhitrMt  of  propo$aU  far  building  a  lock-hotue  and  out-buildings  at  Lode  No,  7,  opened^ 
the  United  States  engineer  office,  Charleston^  W,  Va,,  atip,  m.,  September  12,  188c^. 

{Work  in  chiurge  of  CoL  William  P.  CraiKhiU.  Corpa  of  Boglneera.  Approximate  qtiantitiea  of  exeatft- 
tion  and  masonry  in  foundations :  Excavations,  65  oabio  yards ;  masonry.  50  onbio  yards ;  pier  stoaoB. 
14  in  nnmbor.]  • 


Ka 

Kame  and  address  of  Udder. 

Look-hoase, 
etc., complete, 
except  exca- 
vations and 
foundation. 

Bxoft> 

vation 

per 

cubic 

yard. 

Masonry 

per  cubic 

yard. 

Pier 
stone, 
eaoh. 

Totsl 
MDonnt 
of  pro- 
posal. 

1 
2 

Alexander  H.  Wilson,  Sc  AlbansJiV.  Va 

Henrr  Crawford.  St.  Albans,  W.Va 

|2,4«5 
2,000 
2.460 
%875 

10.80 
.80 
.27 
.27 

15.00 
5.50 
5.26 
4.00 

$S.OO 
1.50 
2.00 
1.00 

|2,T«i38 
2,0U&.M 
2.758.05 
2.0e&55 

8 

ACartin  V.  Smith.  Charleston.  W.  Va 

4* 

David  Bffan.  Charleston.  W.  Va 

*  This  proposal  is  not  signed,  but  the  bidder  was  pvesent  and  acknowledged  the  proposal  as  his,  as 
Indicated  by  the  guaranty. 

Contract  with  David  Egan. 
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1943 


Ahsiract  ef  proposals  for  building  guard-^ribs  at  Look  No.  2,  Great  KanawKa  Biver,  opened 
at  the  united  States  engineer  office^  Charleston,  W,  Fa.,  atip.  m.,  October  11,  18d8. 


s 

Appvox* 
linate 
qnan- 

No.l.  LavtOB 

Williama,l£al- 

den,  W.  Va. 

Ko.2.  Keener* 
Wbi^Handley, 

No.  8.  Charlea 

F.  UUlepage, 

Charleston, 

W.Va. 

Na  i.  John  Mor« 

gan,  Charleston, 

W.  Va. 

Bid. 

Amount 

Bid. 

Amonnl 

Bid. 

Amount 

Bid. 

Amoont 

TimlMr  and   plank, 
perl,O0Ofeet,aK.. 

Btooe  fllUng,per  oa- 
bio  yaxd ............ 

80,000 
1,400 
8,200 

$28.00 

1.40 

.04 

12,240 

1|060 

128 

$88.00 

1.05 

.07 

$2,640 

2,810 

224 

186.00 
U75 
.071 

$2,800 

2,450 

240 

$20.00 
1.45 
.021 

$2,398 
2,080 

Drift-boluand  splkea, 
per  pound .......... 

88 

Total 

4,828 

5,174 

6»480 



4.510 

_f  -^m-m 

Contmct  with  Layteo  WilliamB. 


Abeiraei  of  proposals  for  bnUding  Look  No,  1  of  the  Great  Kanamha  Biver  imptovemeniy 
opened  at  the  United  States  engineer  office,  Charlestonf  KanaUfha,  W,  Va.,  at  4  p.  m,, 
October  23, 1888,  by  Col  William  P.  Craighill,  Corps  of  Engineers. 


Mateciala. 


OrnhMng  and  dearixiK,  oomplete. 
Crib  loam  coffer-dams,  per  un.  ft. 
SheathhiK,  per  1,000  feet,  B.M  .. 

Coffer-dam  filling per  go.  yd. . 

Bxcavatton ....do.... 

BzcavaUon  rock do.... 

Bmbankment do — 

Puddling do — 

Concrete do  — 

Backing  masonry do.... 

Bock'faoe  masonry do 

Pointed-face  masonry do — 

Cut«tone  masonry do — 

Bills do.... 

Quoins do — 

Coping ..do.... 

Stoneuiing .....do — 

Biprap,  hand  placed do... 

Paving do  — 

Timber  in  permanent  construo- 

tlon,uer  1,000  feet,  B.  M 

Bolt  holes  In  masonry,  per  lin.  A. . 


MS 
"I 


48,000Ja 

27,000 

7,200 

24,000 

600 

8,000 

40O 

800 

6^800 

1,000 

1,000 

200 

220 

76128. 

310 

8,200 

2.200 

950 

08,000 
1,200 


L  C.  L  Mc- 
Donald, Pitts- 
burgh, Pa. 


Bid. 


20 

20.00 

.60 

.05 

8.00 

.45 

.76 

7.50 

7.86 

8.00 

12.40 

15.76 

1&65 

05 

17.66 

1.50 

2.50 

0.60 

37.00 
.40 


Amt 


$100. 

0,000. 
810. 

8,000. 
22,800. 

1,500. 

3,000. 
800. 

4,500. 
42,630. 
16,010. 
18,000. 

i,095w 

4,103. 

1,773. 

6,00L 

4,800. 

5,500. 

8,175. 


2^153.00 
480.00 


8.  Branham 

4bHege. 
Indianapolis, 


Bid. 


00 

00  $0 
00 

oo 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
76 
00 
00 
00 
00 


.36 

40.00 

1.00 

1.25 

&00 

1.00 

1.25 

8.00 

10.00 

14.00 

15.00 

20.00 

20.00 

27.00 

27.00 

4.00 

4.00 

5.00 

50.00 
.35 


Amt 


$1,000 
17,280 

1,080  80. 

7,200 
80,000 

2,500 

8,000 
500 

4,800 
68.000 
26,000 
22,500 

5.200 

4,400 

2,025 

0.180 
12.800 

8,800 

4,750 


420 


8.  Catkin, 
Stlcknerft 
Cram,  Bast 


Bid. 


$0.28 
1.00 
.00 
.65 

480 

.60 

L60 

5.00 

4.40 

&60 

9.00 

12.001 

l&OO 

25.00 

26.00 

1.60 

3.00 

6.00 


3,45040.00 


.50 


Amt 


44000 


$2,000 

18, 

810 

4.320 

13,200 

2,400 

4,000 

000 

8,000 

25,620 

10,340 

13,600^ 

8,120 

3,060 

1,876 

8,600 

4,800 

6,600 

4,750 

2,760 
000 


4.  William  A. 

MoCosh,  Par. 

kersborgh, 

W.Va. 


Bid. 


.25 

30.00 

.751 

1.00 

2.00 

.60 

1.00 

7.00 

6.50 

12.00 

18.00 

15.00 

16.00 

20.00 

16.00 

1.00 

2.26 

2.60 

60.00 
.60 


Amt 


$400 

12,000 

810 

5.400 

24,000 

1,000 

4,000 

400 

4,200 

40.300 

22,800 

19,600 

3,000 

8,520 

1,500 

5,440 

6,080 

4,950 

2,875 

8,450 
600 
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Ahiiract  of  propo$aU  for  Imilding  Lock  Ko,  7  of  the  Grtai  Kaiuawha  Bwer  imjmKWMsl, 

eto. — Continued. 


ICftteriAli. 


Orobbing  and  clearing,  com- 
plete  

Crib  logs  in  ooffer-dAins,  per 
linear  feet 

Sheathlnff,  jper  1,000  ft.,B-M. 

Coffer-dam  nlling.  .per  oou  yd. 

Sxcaration ............. do.. 

Bzoavation  rock do.. 

Bmbankment .......... .do. . 

Paddling do.. 

Concrete do.. 

Backing  maaonry do. . 

Bock-face  maaonry do. . 

Pointed-face  maaonry. . .  do. . 

Cnt-atone  maaonry do. . 

Silla do.. 

gnoina do., 
oping do.. 

Stone  flUlng do.. 

Riprap,  hand  placed . . .  .do. . 

Paving do.. 

Timber  in  permanent  con* 

atmotion,  per  1,000  ft.B.lf . 

Bolt  holea  in  maaonry,  per 

linear  foot 


00010. 


27,000 

7,200 

24,000 

600 

8,000 

400 

000 

6,800 

1,900 

1,600 

260 

220 

76 

840 

8.200 

2,200 

060 

06.000 

1,900 


6.Hoagft 
PeUtdiSer, 
Cincinnati, 
Ohio. 


Bid. 


11,000 


sa 


1. 

7. 

7. 
II. 
13. 
14. 
23. 
2L 
10. 

1. 

2. 

4. 


00 
00 


00 
00 
00 
60 
60 
60 


82.00 


▲mt 


20 
00 
70 
70 
70 
46 
30 
00 
7044, 


8. 
4, 


20, 
18, 


60  8, 


810 
040 
800 
860 
000 
620 
200 
060 
000 
000 
770 
060 


6.  Higga. 

Calderwood 

ftUtaepage, 

OharieaCon, 

W.Va. 


7.  C.H.  Strong 

4tSon. 

Gleyeland, 

Ohio. 


Bid. 


0,000l$0.20 


22.00 

.76 

.68 

L40 

.40 

L66 

&60 

7.00 

0.60 

12.40 

l&OO 

16.00 


6, 
1,675<20.00| 

4, 
6, 


,4C0 
800 
600 
276 


.40      480 


10.00 
1.86 
2.00 
4.10 


2,208|86w00| 
.161 


▲mt 


11.000 


6^400 

18,200 

700 

8.200 

820 

8,000 

40,000 


18,050  0.46 


Bid. 


12.000.00 


0,80010.24 
6O440LOO 


.76 
.76 
2.00 
.40 
1.50 
0.45 
0.45 


18,800 
4,160 
8,900 
1,600 
6,460 
5,020 
4,400 
8,886 

2.416 


4514, 


180 


0 

8.461 

0145 

0.45 

0.45 

1.50 

2.50 

4.00 

85.00 


25 


▲mt 


11,820. 

1,080. 

6,400. 
18,000. 

i,ooa 

8,200. 

600. 

5,870. 

64.810. 

17,055. 

176. 
2,457. 
2,079. 

708. 
8,218. 
4,800. 
6,600. 
8.800. 


8. 

HeiHgh^ 

Huntingdon, 

Pa. 


9.  Baflher 

4tQndj, 

CharieatoB, 

W.Va. 


Bid. 


01.  GOO.  00 


Bid. 


00  oo. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
75 
00 
00 
00 
00 


2,418.00 
800.00 


26 
50.00 
1.00 
1.0024, 
2.60 
.25 
LOO 
&60 
& 
& 

a 

8.601 
&60 

a60 

&60 
8.00 
SlOO 
8.00 


6049, 


50.00 
.25 


12,OO0l 

1,850. 

7,200. 

,000. 

1,250. 

2,000. 

400. 

5.100. 

•.300. 

150. 


0018. 


6016, 
6012,760. 

2,210. 

1,87a 
837. 

2,800. 

9,000. 

0.600. 

2,850. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


20 

30.00 

.86 


8, 450. 00148.  OOi 
800.00 


1.75 

.40 

LOO 

8.50 


laoo 


Ant 


9,f8Q 
810 
2.S» 


.7518.000 


875 
3.200 

400 
3,000 


7. 60  43. 500 


19.000 


IL  0016,500 


15.00 

15.00 

00 

128.00 

2.25 

8.00 

4.00 


5020. 

00 

00 

00 

80 


3,900 
8^000 
1.800 
7.830 
7,300 
6,600 
3,800 


Contract  with  Carkin,  Stiokney  &  Cram. 


SUHMABT  BT  TOTAL& 


Contractor. 


No.  1.  C.  L  McDonald.Pittabnrgh.  Pa. 
No.  2.  Branham  &  Hege,  Indianapdia, 

Ind 

No.  3.  Carkin,  Stiokney  k.  Cram.  Eaat 

Saginaw,  Hioh 

No.  4.  William  A.  McCoah,  Parkera- 

burgh,  W.Va 

No.  5.  Hoag&Pelitdidier,  Cincinnati. 

Ohio 


Amonnl 


8160,430175 
230,486.00 
186»095.00 
175,825.00 
160,108.00 


Contractor. 


No.OL  Hlgga,Calderwood&LittIepage, 

Charleaton.  W.Va 

No.  7.  C.  H.  Strons  k,  Son,GlaTeland, 

Ohio 

No.  8.  Prank  Hefiright,  Huntingdon, 

Pa 

No.  9.  Baflher  Sl  Grady,  Charleaton, 

W.  Va 


Amount. 


$147,894.00 
160,683L75 
188,407.50 
155, 717.  OC 


AhBiraci  of  propo9aU  far  JtnUding  a  dump-boat  for  the  Chroat  Kanawha  Biver  improtetMut, 
opmed  at  the  United  State$  engineer  offM.  Charleeton,  W,  Va..  ai  4  p.  m.,  Febmarv  28, 

1889. 


No. 

Name  and  addreaa  of  bidder. 

ft 

Amount. 

1 

J.  E.  Tbayer,  Charleaton,  Kanawha  County.  W.Va 

$1,450.00 

2 

Layten  Williams.  Maiden,  Kanawha  County.  W.  Va 

1,406.50 

Contract  with  Layten  Williams. 
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report  of  mr.  a.  m.  8gott,  assistant  bnonnebr. 

Unitkd  States  Enoiki&sr  Office,    . 
CharUeton,  W.  Va.,  June  10, 1889. 

Captain  :  I  have  the  hooor  to  sabmit  the  following  report  on  the  Great  Kanawha 
River  improvement  for  the  first  eleven  months  of  the  fiscal  year  ending  June  30, 1889. 

LOCK  NO.  2  (stationary  DAM).— OPERATING. 

[Located  84^  miles  from  month  of  river  and  26}  miles  above  Charleston.] 

This  lock  has  been  in  good  order  and  regular  operation  dnring  the  year.  Locking 
was  suspended  three  times  (forty-three  hoars  altogether)  by  high  water.  The  fol- 
lowing IS  ftom  the  records  kept  at  No.  2 : 

Through  the  lock  during  the  eleven  months : 

Coal : bushels..  724,000 

Coal  barges 132 

Steam-boats 1,271 

Other  craft 37 

Passengers 4,355 

Miscellaneous  freight,  merchandise,  produce,  etc tons . .  2, 105 

Lumber  and  logs .feet,B.M..  367,200 

Total  number  of  lockages  made -. 1,313 

LOCK  AND  DAM  NO.  2.~NXW  WORK. 

mprapping  &afifc«.— Owing  to  want  of  funds  in  the  winter  of  1887-'88,  when  the 
lock  was  put  in  operation,  the  shore  protection  about  the  works  was  considerably 
curtailed.  The  banks,  particularly  on  the  abutment  side  where  the  soil  is  sandy, 
beginning  to  scour  badly,  it  was  found  necessary  to  extend  the  riprapping  both  above 
and  below  the  works.  This  has  been  carried  on  from  time  to  time  during  the  year, 
as  circumstances  required,  with  small  forces  of  hired  labor  looked  after,  and  as  lar  as 
practicable,  assisted  by  the  regular  lock  hands. 

About  1,520  cubic  yards  of  stone  have  been  placed  on  the  abutment  bank  during 
the  year,  extending  tne  protection  280  feet  farther  down  and  165  feet  farther  upstream 
from  the  dam  than  oefore.  In  addition  518  cubic  yards  of  riprap  stone  were  piled  up 
on  top  of  the  bank  above  the  abutment  for  contingent  use. 

On  the  lock  side,  below  the  works,  the  bank  was  clear  and  graded  for  a  distance  of 
285  feet  farther  down  stream  and  660  cubic  yards  of  riprapping  placed  thereon. 

All  of  this  stone  was  taken  from  the  Dunn  and  Connelton  Coal  Company  quarries 
near  the  site;  that  for  the  abutment  side  being  boated  across  the  river. 

Cribs  at  head  of  Lock  2.— Colonel  Craighill  contracted  with  Mr.  Lay  ten  Williams, 
the  lowest  bidder,  for  building  these  cribs  by  agreement  dated  October  26, 1888.  The 
contract  was  completed  in  December.  The  work  consisted  in  extending  the  outer 
guard  approaches  up-stream  300  feet  from  the  48-foot  crib  first  built  at  the  head  of  the 
river  wall  bv  building  three  more  cribs.  They  were  made  of  square  white-oak,  drift- 
bolted  and  filled  with  stone,  tops  paved  with  large  blocks.  The  npper  crib  is  20  feet 
by  40  feet  on  bottom,  with  sloping  '^  ice-breaker"  and  ;  the  other  two  are  20  feet  by 
30  feet  on  bottom.  They  are  27  feet  high,  tops  12  feet  above  pool  level.  The  cribs 
are  placed  50  feet  apart  in  clear  and  on  line  slanting  back,  the  npper  one  being  30 
feet  back  from  line  of  chamber  wall.  In  building  them  70,837  feet,  B.  M.,  of  timber, 
1,358  cubic  yards  of  stone,  and  3,230  pounds  of  drift- bolts  were  used.  These  cribs 
overcome  the  danger  of  boats  being  drawn  over  the  dam  in  high  stages,  and  together 
with  the  improvement  made  in  the  shore-line  during  the  year  (to  be  reported  under 
Uie  head  of  dredging),  made  the  upper  approach  to  the  lock  both  safe  and  roomy. 

Completing  lock-hotue  at  No.  2. — ^xhis  work  was  completed  by  the  contractor,  Mr. 
David  Eagan,  in  August. 

LOCK  NO.  3  (stationary  DAH).-^0PERATIN0« 

[Located  79}  miles  from  mouth  of  river  and  21}  miles  above  Charleston.] 

Locking  was  suspended  from  October  5  to  November  11  for  the  repair  or  change  of 
the  fi  lling-vidves,  also  on  three  days  during  the  year  by  high  water.  With  these  ex- 
ceptions the  lock  has  been  in  regular  operation. 
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The  following  is  summarised  from  the  look  rejooids: 

Through  the  lock  daring  the  eleven  months — 

Coal bushels..  1,410,000 

Coal  bargee ••.  *.— .... ....  355 

Steam-boats •  1|447 

Other  oraft * 06 

PassQugers • 6,705 

Miscel&neoos  freight,  merohaadisey  prodnoe,  eto tons . .  2, 913 

Lumber  and  logs feet,  B.  M..  775,S00 

Shingles 145,300 

Totalnamber  of  lockages  made • 1.551 

Change  in  fiUimg-valveB. — The  materials  for  this  work  (see  Colonel  Craighill's  last 
annual  report,  in  Report  of  Chief  of  Engineers  for  1888,  toI.  3,  page  1753),  consisting 
of  the  new  valyes,  valye  ftames,  maneuyering  apparatus,  timber  u>t  head-bay,  coffer- 
dams, etc.,  were  procured  during  the  summer  and  early  fall.  The  lock  chamber  was 
coffer-dammed  so  that  the  pumps  were  started  October  8,  but  unusual  high  water 
after  this  delayed  the  work  so  much  that  the  placing  of  the  new  valves  was  finally 
abandoned  for  the  season.  The  chamber  was  pumped  out  In  November,  however,  be- 
fore the  coffers  were  removed  and  the  old  valves  overhauled  and  tiij^htened.  They 
were  considerably  improved  and  have  been  working  better  since.  It  is  the  intention 
to  rebuild  the  coffer-dams  and  put  in  the  new  work  during  the  low  water  this  falL 

TBX  XOYABLB  DA1£S. 

The  three  completed  Chanoine  dams,  with  the  locks,  have  been  in  regular  working 
order  and  operation.  As  usual  a  great  deal  has  been  oone^  mostly  by  the  regular  lock 
hands,  in  keeping  the  apparatus,  buildings,  and  grounds  in  repair  and  order,  but  no 
extensive  repairs  have  been  necessary.  A  brief  account  of  operations  at  each  of  the 
movable  dams  is  given  below. 

It  will  be  noticed  that  the  dams  were  kept  down  during  the  year  much  more  than 
usual.  This  was  due  to  the  remarkable  high  stages  of  water,  before  referred  to,  pre- 
vailing last  autumn. 

LOOK  ASD  DAM  KO.  4.~OPKRATINO. 

[Located  73  miles  from  mouth  of  river  and  15  miles  above  Charleston.! 

The  dam  has  been  up  ten  days  since  July  1,  1888.  It  was  put  up  and  lowered  four 
times.  The  dates  of  time  taken  in  making  the  maneuvers,  etc.,  la  given  in  the  fol- 
lowing table: 


Mftnenrer. 


KaiMd.. 
Lowered 
Raided.. 
Lowered 
Raiaed.. 
Lowered 
Baiaed.. 
Lowered 


Date. 


Jnly2 

Sept.  5 

Sept  28, 20. 

Oct.  21 

Dec.  4, 5  . . . 

Deo.  18 

May  II,  12. 
May  20.... 


Tima 

Menem* 

taken. 

ployed. 

A.       fitm 

7    80 

2    00 

15    00 

4    to    6 

2    30 

16    00 

2    00 

22    30 

6   to    6 

2    15 

5 

Bemarks. 


In  lowering  September  5,  the  pier  trippiaic-1iar 
broke  at  the  14th  wicket.  Since  then  the  short- 
ened bar,  tripping  Idwickete,  baa  been  in  oper- 
ation, the  remaining  15  wicketa  on  that  aide 
being  tripped  '*  by  hand/*  i.  &.  with  book  or 
lever.  On  the  look  aeotion  26  wlokets  are  low- 
ered with  the  Mpping-bar  and  8  with  an  im- 
proved  shunting  hnrter.  The  lattfor  wars 
placed  last  faUfor  triaL 


The  following  is  from  the  records  kept  at  No.  4  for  the  the  eleven  months  ending 
June  1 : 


Through  the  look! 

Ckial boaheU..  1,403.000 

Goal-bargea 376 

Steamers 679 

Other  craft 12 

Lnmber  and  logs i)Mt^B.M..  130,000 

Total  lockages  made 6B1 


Throngh  Navigation  Pass: 

Coal bnshela..  4,088^000 

Coal-barges • 1,076 

Steamers .^. i,  718 

Other  craft 21 

Lumber  and  logs .faet^BLlC..      530,400 


APPENDIX  PP — lUBPOBT   OP  CAPTAIN  TURTLE. 


1947 


LOCK  AXfD  DA.M  NO.  5.— OPXRATINO. 

[Located  67^  miled  from  month  of  river  and  9}  miles  above  Charleston.] 

The  dam  was  standing  one  hondred  and  three  davs  daring  the  eleven  months  end- 
ing Jnne  1.    It  was  pat  ap  foar  times  and  lowered  roar  times  as  below: 


HuteiiYer. 

DirfM. 

Timo 
taken. 

Men 
employed. 

RaiMd..... 

July  2,8 

8ept.5 

Sopt.25,26,28. 

OoL  12 

Dee.  4,6,6  .... 

Deo.  18 

Majll,12,18.. 

M*y28 

A.    fll> 

10    15 

2    20 

18  6 
2    10 

19  25 

2    25 

20  20 

2    80 

4     to     6 
0 

4  to     6 

5  to     6 
4      to     5 

6 
5 

5 

"1 

Ko  difficulty, 
do. 

I^Twarad ...-.....^.. 

HaiMd 

Delayed  by  water  beiii|;  too  hlgli. 
No  troable. 

I/>wered.  »..»«»»■ «-..»« 

RaiiMMl....: 

Tire  honn  taken  to  pnt  pier  bar  on  traok; 

also  delayed  by  drift 
No  difflcalty. 

by  tripper  being  off  track. 
No  difficoliy. 

Lowered.... ...«••••■«• 

Baiaed 

I«oweTed.  .............. 

The  following  is  from  the  records  kept  at  Ko.  5  for  the  eleven  months : 


Throagb  the  lock : 

Coal bnsheU..  8,457.000 

Coal-bargee ..« 792 

Steamera 880 

Otheroraft 24 

Paeeengera 8,848 

I«amber  and  log! feet»&M..  016,570 

Shingles 119,760 

Totallockagea  made 987 


Through  Navigation  Paaa: 

Coal bnahelB..  10,308,500 


Coal*barges 

Steamers 

Otheroraft 

Lamberand  logs feet^KM. 


2.108 

2.151 

83 

888,060 


LOCK  AND  DAM  NO.  6.— OPBBATINO. 

[Located  54  miles  from  month  of  river  and  4  miles  below  Charleston.] 

The  dam  was  standing  one  hnndred  and  four  days  daring  the  time.    It  was  pat  ap 
and  lowered  six  times,  as  follows : 


HaaeoYer. 


Baiaed... 
liowered 

Baiaed.. 
Lowered 
Balsed.. 
Lowered 
Baised.. 
Lowered 
Baieed.. 
Lowered 
Baised.. 
Lowered 


Date. 


Jnly2,8 

July  11  ...... 

Joly]6 

S'pt  5 

Sept.  28 

Oct  12 

Dec.  4.5 

Sept  18 

April  24. 25.. 

April  28 

HAyU,12.... 
May  26 


Time 

taken. 

A. 

m. 

0 

60 

3 

20 

8 

55 

2 

45 

0 

00 

2 

40 

9 

25 

2 

4.5 

8 

25 

2 

::0 

0 

00 

2 

40 

Men 
employed. 


4 
to      6 


4 
4 

4 
3 

4 

4 

4 


to 
to 
to 
to 
to 


5 
5 
4 
5 
4 
5 
5 
4 
to     6 


to 
to 


Bemarks. 


No  difficulty. 

Fonr  treaties  held  np  by  a  large  treei 

all  pnt  down  anii\Jarea  next  day. 
No  dffloolty. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


NoTB.'-It  win  be  noticed  that  this  dam  is  let  down  oftener  than  the  others.  This  is  done  to  facil- 
itate omI  shipment  from  the  Charleston,  or  No.  6,  pool ;  the  practice,  on  this  aooonnt  being  to  lower 
No.  6  as  soon  as  there  is  6  feet  for  navigation  in  the  open  river  below.  Dams  4  and  5  are  generally 
held  np  nntil  the  river  gets,  or  is  likely  to  get,  np  to  about  7  fee)  open  stage.  Dam  No.  6  can,  if  dCH 
tlrod,  be  held  np  longer  than  the  others,  it  having  the  most  well  wi^. 
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The  following  Ib  sammariMd  firotn  the  records  of  Look  No.  6  for  the  eleyeo  monthi 
ending  Jane  I : 


Goal ; bntheit.. 

Goal-bergea • —.. 

StoMD-lxMila — ... 

Other  craft .^ ....^ 

PMaengers .?. 

MltoelUiaeoiu  freight,  merehaodise,  produoei  etc  ...tout.. 

lUilroadtiee 

Saw-logs 

SUtoa 

Tan  barks oorda.. 

Sawed  lumber feet^B.!!.. 

Total  lockagea  made 


Through 
ImT 


the 


1,S14.0M 


471 

43 

2^783 

4,814 

12,886 

1,470 


180,000 
642 


Throaghtbe 
KaTig*. 
ttonPi 


S2,M8^800 
8.681 

71 

8,676 

18,682 

86,260 

8,880 

-      141,000 

040 

808;DOO 


TMak. 


24,48D.$M 

X48I 

U3 

8,«67 

38,316 

77,775 

4.830 

141,  OW 

956,  Me 

m 


LOOK  NO.  7.— OON8TKUOTION. 

[Located  44  mileo  firom  mouth  of  river,  14  miles  below  CharleatoDi  and  1^  miles  below 

St.  Albans.] 

Coniraotfar  lock. — In  accordance  with  Colonel  Cratghill's  advertisement  dated  Sep- 
tember 11, 1888,  proposals  for  bnilding  Look  No.  7  were  opened  October  23.  The  con- 
tract was  let  to  the  lowest  bidder,  Carkin,  Stickney  &,  Cram,  of  East  Saginaw, 
Mich.,  by  agreemoDt  approved  December  7.  Work  was  commenced  in  January  by 
starting  to  open  a  quarry  on  Gregory's  farm,  on  the  opposite  side  of  the  river  and 
about  a  mile  from  the  lock-site.  Work  in  the  quarry,  including  cutting,  was  sus- 
pended from  April  20  to  May  20  by  the  failure  of  the  contractors  to  supply  money  to 
carry  it  on,  but  with  this  exception  fair  progress  has  been  made  at  preparing  stone. 
There  is  now  about  1,450  cubic  yards  out,  700  of  which  is  face  stone,  rook,  and  pointed 
face,  cut,  the  remainder  being  prepared  backing. 

Dredging  for  the  coffer-dam  was  begun  April  16.  and  the  placing  of  the  coffer  com- 
menced May  8.  Some  time  wiis  lost,  too,  in  April  and  May  on  this  part  of  work  by 
lack  of  equipment  and  material  to  carry  it  on.  but  latterly,  except  as  interrupted  by 
high  water,  better  progress  has  been  made.  Une  hundred  and  ninety-six  lineal  feet 
of  coffer-dam  (it  will  bo  830  feet  long  altogether)  are  now  placed,  which  includes  the 
upper  shore  and  two  cribs  on  the  long  side. 

The  coffer-dam  is  made  of  round  timber  cribs  21  feet  by  16  feet  in  plan,  from  21 
to  ^22  feet  high,  filled  with  coarse  river  bed  (dredged)  material,  sheathed  outside  and 
banked  with  puddle  clay  topped  with  dredged  materiaL 

The  lock  will  be  of  masonry,  resting  on  solid  rock.  The  bed-rock  is  found  here 
from  11  to  12  feet  below  low-water  mark.  The  look,  not  including  guard^ribs,  will 
be  141  feet  long ;  between  hollow  quoins,  343^  feet.  Width  of  chaml^r,  55  feet.  The 
walls  are  to  be  20  feet  high,  above  miter  sills  (5  feet  above  upper  pool  level)  and  about 
25  feet  high  above  bed-rock.  The  present  contract  includes  tne  masonry,  earth- work, 
guard-cribs,  shore  protection.  In  other  words,  the  entire  lock  complete,  except  the 
gates. 

Lock-hotue  at  No.  7. — A  look-house  was  built  at  this  site  during  the  year.  It  was 
built  under  contract  with  Mr.  David  Eagan,  agreement  approved  September  29, 1888. 
The  work  was  completed  in  March.  It  embra^d  a  single  lock-house  (intended  finally 
for  lock-keeper)  of  eight  rooms,  including  an  office  and  store-room  and  the  required 
outbuildings. 

LOOK  NO.  8.-HBITB  FOR,  BTO. 
[Located  85|  mflea  ttam  moath  of  river,  221  milea  below  Charleston,  and  21|  below  Raymond  City.} 

Some  additional  surveys  and  borings  for  rock  were  made  and  the  site  definitely 
located  last  autumn.  Agreements  for  the  purchase  of  the  necessary  land  at  the  site 
were  also  concluded  early  in  December,  but  owing  to  delay  in  the  Department  of 
Justice  in  procuring  title,  proposals  for  building  the  lock  have  not  yet  been  called  for. 

Drawings  and. specifications  for  the  lock,  and  also  for  a  single  lock-house  and  office 
to  be  built  at  the  site,  have  been  made  during  the  year. 
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PBXDOING. 

The  dredge,  assisted  hj  the  tow-boat  Bee»  was  employed  a  considerable  part  of  the 
working  season  last  summer  and  fall  at  ana  near  Lock  No.  3.  deepening  and  straight- 
ening the  immediate  approaches  to  the  lock  and  the  channel  at  Harvey's  Bhoal  jast 
below.  The  npper  approach  was  widened  and  mnch  improved  by  straightening  the 
shore- line  for  about  500  feet  above  the  lock ;  some  blasting  and  crane-boat  work  was 
fonnd  necessary  in  connection  with  this. 

The  lower  approach  was  deepened  considerably  and  some  work  done  at  the  head  of 
Harvey's  Shoal,  but  there  is  stiU  a  gdbd  deal  of  dredging  to  ^o  below  the  lock,  inT 
clnding  Harvey's,  to  make  7  feet  depth  at  lowest  stages. 

Nearly  three  weeks  were  occupied  in  August  in  removing  deposit  ft-om  the  ap- 
proaches and  chambers  of  Locks  3  and  5.  Two  weeks'  dredging  was  done  at  the  head 
of  Witcher's  Creek  Shoal  in  October.  From  October  16  to  November  14  the  dredge 
and  tow-boat  or  the  crews  were  engaged,  when  not  stopped  by  high  water,  on  the 
coffer-dams  and  repairs  at  Lock  No.  3. 

The  river  keeping  too  high  to  dredge,  the  boats  were  laid  up  November  16. 

Repairs  on  tow-boat  and  dredge, — Considerable  repairs  were  necessary  on  the  tow- 
boat,  her  hull,  deck  timbers,  guards,  etc.,  having  become  badlv  decayed  or  worn. 
She  was  put  on  the  docks  and  overhauled  and  repaired  in  April.  The  dredge  was 
also  docked  and  repaired  before  going  to  work  this  spring. 

Work  at  Seary,  0(c.— Dredsing  was  begun  at  Scary  Shoal  May  17,  and  has  been 
under  way  there,  except  a  few  days'  interruption  by  high  water,  since  that  date. 
The  old  dug  chute  is  being  widened  and  the  dredged  wall  on  the  right  made  higher. 
The  tow-boat  men  have  complained  a  good  deal  about  this  place,  and  the  work  is 
being  done  at  their  request.  There  is  a  considerable  dredging  of  about  the  same 
kind  needed  at  Johnston  Shoal  Just  below  Scary. 

Ifew  dump-boat. — A  contract  for  building  another  dump-boat  for  use  with  the  dredge 
was  made  with  Layton  Williams,  the  lowest  bidder,  by  agreement  with  Colonel 
Craighill,  dated  March  14.  The  boat  is  now  nearly  completed.  It  will  be  a  four- 
binned  side-dumper,  58  feet  long  and  20  feet  wide  at  deck,  with  a  oapaoity  of  60  cubic 
yards. 

TXLEPHONS  LUCK. 

In  addition  to  ordinary  repairs  to  the  line,  that  part  of  it  below  Locks  Nos.  5  and  6 
has  been  moved  from  the  right  to  the  left  bank  of  the  river  during  the  year,  and  the 
line  extended  from  Lock  No.  6  to  No.  7.  The  line  is  now  50^  miles  long,  with  eight 
stations,  viz :  Kanawha  Falls,  Locks  Nos.  2,  3,  4,  5,  6,  and  7,  and  Charleston  office. 
The  keeping  of  the  telephone  line  and  apparatus  in  order  (as  the  operation  of  the 
movable  dams  particularly  required)  involves  a  considerable  work  and  trouble.  The 
repairs  to  tile  line  are  mostly  made  by  the  regular  hands  at  the  looks. 

OFFIOB  AinO  FIELD  WOBK,  MTO, 

The  principal  items  of  work  done  under  this  head  during  the  year  are  as  follows : 
Prawinffs  and  specifications  for  Lock  No.  8,  and  for  the  single  lock-house  and  office 
proposes  at  that  site;  drawings  and  sneciflcations  for  No.  7  lock-house,  specifica- 
tions for  dump-boat,  drawings  and  specincationsfor  guard-cribs  at  Lock  No.  2,  draw- 
ings for  new  nlling  valves,  eto.,  for  Lock  No.  3 ;  detailed  working  drawings  for  Look 
No.  7,  additional  surveys,  soundings,  and  borings  to  rook  at  sites  for  Locks  7  and  8. 

Mrl  Thomas  E.  Jeffries,  assistant  engineer,  has  been  employed  regularly,  and  Mr. 
Theodore  Schoonmaker,  assistant  engineeT,  the  greater  part  of  the  jear  on  general 
office,  field,  and  ins^iection  duty.  Mr.  William  M.  Peyton  has  continued  to  attend 
to  the  clerical  work  in  this  office,  and  to  look  after  the  property  connected  with  the 
improvement.  The  faithful  and  valuable  assistance  of  all  these  gentlemen  is  gladly 
acknowledged. 

Very  reepectf ally,  your  obedient  lerva&t^ 

Addison  M.  Scott, 

Beiidtnt  Engineer. 

Capt.  Thomas  Turtuk, 

Captahi  of  Engineered  U.  8>M 
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commsbcial  btatistios. 

Ukitbd  States  Enqinekb  Offigs» 
CharUBton-KanawhOy  Weat  Virgifiviay  Jwm  30, 1889i 

^atBtnimi  showing  the  number  of  hushele  of  coal  ehippedfrom  the  Great  Kanawha  VaUcgt 

below  Kanawha  FaUs,  for  the  eeveral  years  named. 


Xwolye  montht  eadinf-*- 


Jane  30, 1881 
Jond  1,1883. 
June  1. 1884. 
Jane  1,1885 
Jane  1,1886. 
Jane  1, 1887. 
Jane  1, 1888. 
Jane  1.1889. 


Shipments 

ShipmenU 

by 

nilxoftcL 

Total 

Number 
ofminea 

byrirer. 

•hipment. 

in  open- 
tion. 

9,628,696 

6,631,680 

16.260.356 

13 

16,370,458 

13,200,236 

28.660,713 

2S 

18,421,084 

12,000,172 

80,480,256 

28 

17, 812,  o2S 

12,972,217 

30,784,540 

33 

17,861,613 

13,953,745 

31,815,358 

M 

28,283,374 

19,100.896 

42,394.270 

37 

20,100,625 

20.962,680 

41.063,331 

96 

26,921.788 

22,031,121 

48,952,909 

36 

The  Btatement  for  t^jo  last  year  was,  as  usaal,  made  up  from  detailed  reports  to  this 
office  from  all  the  miues.  It  will  be  noticed  that  the  output  for  the  last  year  was 
coDsiderably  (nearly  16  per  cent.)  greater  than  ever  before;  the  increase  by  river 
alone  over  the  former  maximum  (1^7)  being  over  three  and  a  half  million  bushels. 

Respectfiilly  submitted. 

Addison  M.  Scott. 

Col.  Wm.  p.  Craiqhil'., 

Corps  of  Engineers^  U.  8,  A, 


Tests  of  Great  Kanawha  sandstone  made  under  direction  of  Lieut,  Chi.  W.  B.  King,  Corps 
of  Engineers,  for  CapU  Thomas  Turtle,  Corps  of  Engineers,  at  WUleU  Point,  N.  F. 
Harbor,  May,  1889. 


Ka 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Designation. 


Oregpry  Qnaxry,  sontJi 

Do 

Do 

Gregory  Qanrry,  north 

Do 

Do 

Gregory  Qnarry,  lower,  inside. . 

Do     

Gregory  Qnarry,  lower,  oatslde 

Do 

Gregory  Qnarry,  lower,  inside  . 

Do 


Strong 
spe^en. 


2^000 
8%  000 
38,000 
83,500 

46,000 
88,000 
29,000 
28.000 
30,000 
24,000 
27,000 
27,500 


Stapength 

Position 

per 

when 

sq.  inoh. 

omshed. 

6,250 

On  bed.. 

9,750 

...do .... 

9,500 

...do.... 

8,875 

...do  — 

11.500 

...do .... 

8,250 

...do  •••. 

7,250 

...do .... 

7,000 

...do .... 

7,500 

...do  — 

6,000 

...do .... 

6,760 

...do .... 

6,875 

...do.... 

Began  to  crack  at  24.000  lbs. 


Bod  not  marked — sssnmed 
from  appeanuioe  of  sums. 
Do. 
Began  to  crack  at  28,000  lbs. 

Began  to  crack  at  22,000  lbs. 


Do. 


The  aboTe  Is  merely  a  preliminarv  record,  giving  the  actual  reading  of  the  gauges, 
not  reduced  for  variations  in  size  of  specimens. 

The  specific  gravity,  weight  per  cubic  foot,  and  ratio  of  absorption  have  not  yet 
been  determine. 


0IA(31AMS  OF  GRDSHED  CUBES  OF  SiNDST(»lE . 


No.3 


Nb.4 


No.  6 


No.9 


NoJO 


WoJl 
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BEPOBT  ON  THE  GOllIPBESSIYE  STRENGTH,  SPEOIFIO  GBAYITT^AND 
BATIO  OF  ABSOBPTION  OF  GBEAT  KANAWHA  SANDSTONES,  GBEGOBY 
QUABBY;  MADE  UNDEB  THE  DIBECTION  OF  LIEUTENANT  COL- 
ONEL Vr.  B.  KING,  GOBPS  OF  ENGINEEBS,  BT  LIEUTENANT  THOMAS 
H..  BEES,  COBPS  OF  ENGINEEBS. 

The  hydraalic  press  formerly  used  by  General  Gillinore  in  testing 
building  stones  was  used  in  the$e  tests.  The  same  methods  are  here 
followed  also,  so  that  these  results  are  comparable  with  those  given  in 
Appendix  II,  Annual  Beport  of  the  Chief  of  Engineers,  1875. 

The  working  of  the  press  andi  gauges  was  roughly  tested  as  follows: 

Pounds,  mean. 

Toraiae,  support,  aod  lower  unloaded  ram 600 

To  raise,  support,  and  lower  one  600-poand  anchor 1,040 

To  raise,  support,  and  lower  two  500-poand  anchors 1,555 

The  discrepancy  in  these  readings  is  considerably  within  the  smallest 
reading  of  the  gauge. 

Two  gauges  were  used,  one  reading  to  25,000  pounds  and  the  other 
to  100,000.  They  read  closely  together  up  to  the  limit  of  the  smaller. 
The  latter  was  cut  off  when  the  pressure  exceeded  25,000  pounds. 

CnuMng  ttrengih  of  Great  Kanawha  sandtUmei  in  twO'inch  cubes. 

[Positioii  when  oroBhed,  on  bed.] 


o 


1 

2 

8 

M 

*5 

6 

7 

8 

9 

10 

11 

12 


Kind. 


Drab,  fine,  oompaot. . 

do 

Drab,  fine,  ficiaUe.... 
Drab,  fine,  compact. . 
Gray,  fine,  compact. . 
Dmb,  fine,  friable... 
Gray,  rather  friable . 

do 

Gray,  coarse,  friable. 

do 

do 

do 


Locality. 


Gregory  qnarry ,  south , 

do 

do 

Gregory  qnarry,  north 

do 

do 

Gregory  qnarry,  lower  inside . . 

do 

Gregory  qnarry,  lower  oatside. 

do 

Gregory  qnarry,  lower  inside.. 
do 


I 
i 


24^000 


28.000 


22,000 


22.000 


25,880 
89,280 
88.480 
83,840 
46,000 
33.600 
29,000 
28,880 
30,870 
24,3fi0 
27,610 
27,850 


a  3 

OQ 


0.345 
0,808 
0,620 
8,460 
11.500 
8.875 
7,600 
7,005 
7,502 
6.088 
6^880 
6,962 


o 

s 

!• 

00 


2,465ii53 

2,471 

2,436 

2,486 

2,485 

2.490 

2,804 

2,291 

2, 1481133 

2,279 

2,342 

2,325|l45i 


154. 
152. 
155. 
155. 
15& 
144. 
143. 


142. 
14& 


5 
4 

2 

4 

3 

6 

03 

2 

8 

4 

4 

8 


it 


P4 


.028 
.030 
.036 
.027 
.027 
.027 
.047 
.048 
.056 
.052 
.047 
.047 


;^ 


H 


OF. 
62 
82 
62 
62 
83 
81.5 
77 
79.5 
61.5 
80 
81 
62 


*  Bed  not  marked,  assumed  from  appearance  of  stone. 

The  specimens  were  approximately  2- inch  cubes ;  most  of  them  were 
a  little  scant,  however,  and  allowance  has  been  made  for  this  in  the 
column  ^^  strength  of  specimen." 

Weights  lor  determining  specific  gravities  were  taken  to  the  nearest 
millogramme,  the  fragments  used  weighing  from  22,000  to  70,000  millo- 
grammes.  When  weighed  in  water  the  pieces  were  hung  by  a  few 
fibers  of  unspun  silk,  whose  weight  was  almost  inappreciable. 

The  appended  diagrams  show  some  of  the  more  characteristic  forms 
into  which  the  specimens  broke,  as  they  appeared  before  being  taken 
from  the  press. 

Bespectfnlly  forwarded  to  Oapt.  Thomas  Turtle,  U.  S.  Engineers. 

W.  B.  EiNa, 
L  Ool.  of  EngineefB. 


1952     REPOBT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABMT. 

RBPOET  OF  TESTS  MADK  VOR  COLONEL   CRAIOBILL,  CORPS  OF  SXOINSBRS,  BY  GXlf- 

ERAL  OILLMORE,  IN*  MARCH,  1881. 

Table  showing  criuking  strengihf  tpeeifio  gravity,  etc.,  of  eight  ^nck  cubee  of  KamoMika 

eUme. 


Name  and  oumber  of 
speoimen. 


Prestoo  qnarnr: 

No.1 

Na2 

No.3 

No.4 

Elk  quarry: 

Nal...*.... 

No.2 

Na8 

No.4 


Poaitlon 

when 
onuhed. 


On  bed  . 

...do... 
On  edge 
...do?.. 


On  bed. 
...do... 
On  edge 
...do:.. 


Slren^ 
apet^oBen. 


Potmd*. 
44,000 
48.000 
40,000 
42,000 

41,000 
85.000 
44.000 
40.000 


Slceuictn 

peraqnare 

inon. 


11,000 
12.000 
10.000 
10,600 

10,250 

8,750 

11,000 

11,600 


Speeiflo 
gravity. 


2,400 
2,458 
2,426 
2,403 

2.444 
2,804 
2,438 
2,400 


Weight 

per 

onbio  foot. 


Paundt, 

153.7 
153.7 
151.  e 
160.2 

152,7 
149.6 
152.5 
150.6 


Ration 
abeoiptioK. 


1-a 
i-» 

1-2S 

1-M 
1-2S 
1-30 

1-ai 


report  of  mr.  a.  m.  scott^  assistant  enainxbr. 

United  States  Engineer  Office, 

Charleston,  if.  Fa.,  April  11, 1881. 

Captain  :  The  following  oonaiderations  concerning  the  orofthing  strength  of  otoDO 
for  Lock  No.  6  are  respeotfnlly  submitted.  The  results  of  the  recent  tests  by  Gen- 
eral Gillmore,  of  the  eight  specimens  from  the  Elk  and  Preston  quarries,  falling  so 
much  below  our  requirements,  and  the  fact  that  these  conditions  are  likely  to  pro- 
hibit the  use  of  the  most  available  quarries,  has  led  me  to  make  some  comparisons  of 
the  Kanawha  stone  with  other  sandstones,  by  means  of  the  reports,  etc.,  at  hand. 
It  appears  from  the  report  of  Qeneral  Gillmore,  to  which  you  called  my  attention 
sometime  ago  (published  in  the  Report  of  the  Chief  of  En^pneersfor  1^75,  Vol.  2, 
page  819),  as  well  as  from  other  data  consulted,  that  our  requirements  are  practically 
much  above  the  strength  of  nearly  alL  if  not  all,  of  the  strongest  sandstones  in  the 
country.  In  the ''general  table'' of  General  Gillmore's  report  (beginning  on  pap 
846)  he  gives  the  strength  of  56  2-inch  cubes  of  sandstone  from  various  places  in  toe 
Northern  States,  4  from  New  Bruswick,  and  2  from  Scotland.  (These  blocks  were 
crushed  between  wooden  cushions,  and  for  comparison  with  ^he  Kanawha  stones  that 
were  crushed  between  steel  plates,  the  red  figures  being  the  averages  after  increasing 
by  10  per  cent,  all  over  40,000  pounds,  as  per  table  on  page  845  of  report,  are  given.) 

From  the  report  of  trials  on  these  sixty-two  cubes  I  find  the  following : 


Of  forty-two  on  bed :  Poimds. 

Averageofall 32,340 

Highest 70,900 

Lowest 17,000 


Of  twenty  on  edge :  Pooads. 

Average  of  ^ 31,000 

ffighest 59/250 

Lowest 16,100 


It  appears  that  the  strength  of  stone  is  generally  proportional  to  the  weight. 
Nearly  all  of  these  sandstones  are  lighter  than  ours.  Twenty-six  of  them,  however, 
run  140  pounds  and  o v  er  to  the  cubic  foot.    They  show  the  following  i 


Fourteen  on  bed :  Ponndt. 

Average 40,746 

Lowest 20,200 


Twelve  on  edge :  Poonda. 

Average ••••....  37,574 

Lowest 22,200 


If  from  these  twenty-six  heavy  stones  the  three  firom  Medina,  N.  T.,  are  eliminated, 
we  have : 


Twelve  on  hed :  Pounds. 

Average 35,900 

Highest 54,000 


Eleven  on  edge:  Poonda. 

Average -. 35,603 

Highest 46,700 


To  compare  these  results  with  those  obtamed  fW>m  trials  of  forty  out  of  forty-five 
2-inch  cubes  of  Kanawha  stone  sent  to  General  Gillmore  by  Captain  Turtle,  in  Jan- 
uary, 1880.    All  crushed  between  steel  plates : 

Twenty-six  on  bed :  Ponnda. 

Average 60,730 

Highest ^,000 

Lowest - 46,500 
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fleyeu  broke  under  60,000  poands;  nine  broke  at  or  under  55,000  pounds. 

14  on  edge : 

Pounds 

Average 55,  ($06 

Highest .' 68,0G(i 

Lowest :)5,000 

The  cubes  not  considered  above  are  the  four  fbom  top  of  moantain  (No.  9  of  table) 
not  used  in  work,  and  the  one  on  edge  (Ko.  5  of  table)  reported  at  80,000. 

The  comparison  shows : 

(a)  That,  leaving  out  the  Medina  stone,  the  ikveragt  of  the  Kanawha  on  bed  is  above 
the  strongest  in  the  report. 

(&)  That  the  lowest  of  the  Kanawha  on  bed  is  considerably  above  the  average, 
even  for  the  heavy  (140  pounds  or  over  per  foot)  stone. 

(c)  That  the  lowest  of  the  Kanawha  on  edge  is  above  the  average  of  all  in  the  re^ 
port,  and  but  little  under  that  for  the  heavy  specimens. 

The  tests  of  the  eight  cubes  from  the  Preston  and  Elk  quarries  recently  made  show 
much  lower  results. 

The  averages  of  all,  four  on  bed  and  four  on  edge  as  given,  are : 

Ponnda. 

On  bed 42,000 

On  edge 43,000 

The  Elk  stone  on  bed  are  both  reported  lower  than  on  edgef ;  this,  taken  in  connec- 
tion with  the  former  tests  from  the  same  quarry,  make  it  appear  probable  that  the 
beds  and  edges  have  been  confounded,  either  by  the  cutter  in  marking  or  in  the  rec- 
ord.   So  considered  the  averages  stand : 

Pounds. 

On  bed * 45,500 

On  edge - 39,500 

Notwithstanding  all  of  General  Qillmore's  tests  show  that  a  wide  range  must  be 
allowed  for  among  good  specimens  from  the  same  quarry,  there  appears  to  be  too 
much  difference  l^tween  these  eight  blocks  and  those  sent  bv  Captain  Turtlo.  Both 
of  those  first  sent  from  Elk  (all  practically  from  the  same  ledge),  tried  on  bed,  show 
very  high  results,  and  the  weip;ht  and  appearance  of  the  Preston  stone  would  lead 
one  to  expect  a  strength  from  it,  on  bed  at  least,  up  to  the  average  uf  the  iCsDawha 
stone.  The  crushing  surface  used  for  the  eight  blocks  are  not  given.  If  of  wood, 
considerable  ctf  the  discrepancy  could  be  accounted  for.  The  met  that  the  eight 
blocks  were  just  from  the  quarry  and  not  well  seasoned  as  the  first  will  account  for 
part  of  the  ififference. 

Though  the  results  from  the  eight  cubes  are  so  much  lower,  it  appears  they  still 
rank  among  and  above  the  average  of  the  strongest  sandstones  mentioned  in  General 
Gillmore's  report. 

Itappears  from  other  authorities  consulted — Mahap  (Civil  Engineer,  pages  71,  72, 
etc.)  Haswell,  Trautwine,  etc. — that  the  weakest  of  the  Kanawha  stone  thus  far 
tested  )^nk  with,  and  generally  much  above,  the  strongest  examples  of  European  and 
American  ssudstones  given. 

All  of  the  Kanawha  specimens  considered  above  (except  the  four  from  Preston's) 
were  taken  from  the  well- developed  quarries  from  which  Lock  3  and  locks  and  dams 
4  and  5  were  built.  They  Were  selected  from  among  the  good  stoue,  and  were  no 
doubt  considerably  above  the  average  of  the  face  stone  used  in  these  works.  It  ap- 
pears, however,  that  over  25  per  cent,  of  these  selected,  and  mostly  seasoned  blocks, 
broke  below  the  strength  required  for  No.  6^ 

Though  the  tests  so  far  made  do  not  show  any  regular  decrease  in  the  strength  of 
the  stone  as  we  descend  the  valley,  geologically  the  formation  becomes  newer,  and 
experience  proves  that  the  stone  in  the  upper  part  of  the  valley  is  harder  and  better 
than  in  the  lower.  It  is  safe  to  say  that  no  stone  will  be  found  below  Charleston 
better  than  that  fnrniehed  by  the  Elk  (quarries,  and  it  is  probable  that  none  will  be 
found  as  good.  This  stone  has  been  quite  extensively  used  in  Lock  4  and  in  Lock  and 
Dam  5  for  almost  all  the  different  purposes.  It  has  been  considered  among  the  best 
employed  for  im|)ortant  parts,  as  coping,  corners,  sills,  etc. 

As  regards  weight,  further  comparison  of  the  Kanawha  tests  with  General  Gill- 
more's  report  shows  that  tbe  lightest  of  our  stone  considered  above  are  equaled  by 
that  from  but  three  quarries  mentioned,  and  excelled  by  but  one— a  calcareous  sand- 
stone from  Minnesota.  It  also  appears  that  the  ratio  of  absorption  in  all  of  the 
Kanawha  stone  is  low. 

All  considered,  it  seems  that  so  far  as  any  of  these  conditions  are  concerned  any  of 
the  good  acceptable  (as  heretofore  interpreted)  stone,  in  this  part  of  the  valley  at 
least,  is-quite  sufficient  for  our  purposes  and  it  appears  doubtful  whether  it  is  neces- 
sary or  expedient  to  require  them.    With  or  without  such  conditions,  experience 
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teaches  the  neceasity  of  caiefal  inspection  as  well  as  the  distinct  nnderstanding  thai 
only  SQch  stone  will  he  admitted  as  are  in  all  respects  satis&ctory  to  the  engineer  io 
charse. 

If,  nowever,  conditions  as  to  strength,  etc..  are  considered  advisable,  it  seems  eri* 
dent  that  the  interests  of  all  concerned  require  them  to  be  materially  lowered. 

Owing  to  the  discrepancy  of  the  data  now  at  hand,  it  is  impossible  to  fix  npon  the 
proper  requirements  till  more  trials  of  strength  have  boen  made. 

I^r  the  present  the  following  soggestions  are  sabmilted :  The  oontnicton  of  Lock 
6  want  to  begin  work  in  the  £lk  qaarries  at  once,* and  are  also,  looking  towtfda  the 
Smith  quarry  (No.  9  of  first  Kanawha  table)  and  the  Roffiier  quarry  (No.  11  of  table) 
and  I  respectfully  recommend  that  they  be  given  such  assurances  regarding  the  me 
of  this  stone,  as  employed  at  Locks  Nos.  4  and  5,  as  will  enable  them  to  proceed  st 
either  or  all  of  these  quarries  without  delay. 

Very  respectfully,  your  obedient  servant, 

A«  M.  BOOTT, 
AaHsiani  Emgimitr, 

Capt.  £.  H.  RUFFNBR, 

Coi^ps  of  Enffine&TB,  V.  8.  A, 


F  F  a. 


OPERATING  AND  CARE  OF  THE  LOOKS  AND  DAMS  ON  THE  GREAT  KA- 
NAWHA RIVER,  WEST  VIRGINLL. 

United  States  Engineer  Offiob, 

Baltimore,  Md.j  July  9, 1889. 

General  :  During  the  last  fiscal  year  the  expense  of  operating  the 
locks  and  dams  on  the  Great  Kanawha  Biver  in  West  Virginia  has 
been  paid  in  the  inanner  indicated  by  section  4,  act  of  Jnly  5, 1884. 

In  compliance  with  the  proviso  to  that  section  which  requires  the 
rendition  of  an  itemized  statement  of  sach  expenses,  I  have  the  honor 
to  forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  ofEngineen. 
The  Chief  of  Engineers,  U.  S.  A. 


STATEMENT  OF  AMOUNT  EXPENDED  DURING  THE  FISCAL  TEAR  ENDING  JUNK  30, 
1889,  OUT  OF  THE  GENERAL  APPROPRIATION  FOR  ''OPERATING  AND  CARE  Of 
CANALS  AND  OTHER  WORKS  OF  NAVIGATION "  IN  OPERATING  AND  KEEPING  VK 
REPAIR  THK  IX>CKS  AND  DAMS  ON  THE  GREAT  KANAWHA  RIVER,   WEST  YIROUfli. 

Lock  and  Dam  No.  2 : 

For  wages  of  regular  lock  hands |2, 004.24 

For  repairs  and  extra  labor 127.21 

For  supplies,  as  paints,  oils,  fuel,  tools*  etc 151. 35 

For  freights  and  transportation 4.16 

t2,286.» 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  lock  hands 2,034.34 

For  repairs  and  extra  labor ^ 2,600.15 

For  sapplies,  as  paints,  oils,  fuel,  tools,  etc 90.21 

For  freights  aud  transportation 19.20 

4.743.90 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands t, 2,025.92 

For  repairs  and  extra  labor 130.49 

For  8n])plies,  as  paints,  oils,  fuel,  tools,  etc 69. 99 

For  freights  and  transportation 5.05 

: 2,23L45 
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liOck  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands $2,007.50 

For  repairs  and  e^ctra  labor 320.05 

For  supplies,  as  paints,  oils,  fael,  tools,  etc 99. 93 

For  natural  gas  {9  light  works 38.67 

For  freights  and  transportation 7.11 

12,473.36 

Lock  and  Dam  No.  6: 

For  wages  of  regular  lock  hands 1,982.00 

For  repairs  and  extra  labor 77.55 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 1 19. 29 

For  freights  and  transportation .90 

2,179.74 

Superintendence  and  central  ofiSce  expenses : 

Wages ^- 3,007.49 

Rent  and  supplies '      269.83 

Freights  and  transportation 16.25 

3,293.57 

Dredging  at  locks ;  and  part  of  running  exi>enses  of  steam-boat : 

Wages , 1,458.40 

Repairs  and  supplies 92.33 

1,550.73 

Telephone  line : 

Rent  of  instruments 155.00 

Repairs  and  supplies 307.74 

Freights  and  transportation 33.00 

495.74 

Gauge  reports : 

For  pay  of  gaage  keepers  and  reporters  at  Hi  n ton  and  Ka- 
nawha Falls  - 144.00 

144. 00 

Total.....* 19,399.35 


F  F  3- 
IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

Daring  the  preceding  fiscal  year  nothing  was  done,  as  the  amount 
available  was  too  small  to  enable  operations  to  be  carried  on  economic- 
ally. By  the  act  of  Angust  II,  1888,  $3,000  was  appropriated,  in- 
creasing available  fnnds  to  $4,500.  As  soon  as  practicable,  operations 
in  continnation  of  those  heretofore  carried  on,  of  clearing  the  stream  of 
rock,  logs,  brash,  and  other  obstructions  impeding  the  floating  of  logs 
downstream,  and  of  constructing  wing-dams  where  needed,  were  com- 
menced. 

The  report  of  the  overseer,  giving  in  detail  the  work  performed  and 
the  localities  where  it  was  done,  is  appended  hereto. 

Money  statement. 

Jnly  1,  1888, amount  available $1,500.00 

AmouDt  appropriated  by  act  of  Aagast  11,  18B8 3,000.00 

4,500.00 
Jaly  1,  1889y  amount  expended  daring  fiscal  year,  ezclosive  of  liabilities 
ootatanding  July  1,  1888 3,925.11 

-July  1,1889,  balance  available 574.89 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JtineSO,  1891      2, 500. 00 
\  Sabmitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867, 
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BEPOBT  or  MB.  W.  A.  POBTXB,  OVXR8BBB. 

Addison,  Wbbstbb  Courtt,  Deotmher  30, 1888, 

COLONBL :  On  the  23d  of  Angnst  I  went  to  ChArleston  to  ooDBolt  with  Mr.  A  M. 
Scott,  amistant  engineen  aod  on  the  13th  of  September  returned  to  the  Upper  Elk, 
near  the  lower  line  of  Webeter  Connty,  where  Mr.  H.  H.  Beall  had  been  at  work  for 
a  few  davB.  The  inetmctions  were  for  me  to  take  charge  of  this  part  of  the  riTer,  and 
Mr.  Beall  moyed  some  miles  down,  in  the  neighborhood  of  the  month  of  the  HoUy 
Biver,  to  do  some  work  there.  A  report  of  the  work  done  by  Mr.  Beall  is  also  giyea 
below.  We  were  not  able  to  do  mach  for  a  few  days,  on  account  of  high  water,  bat 
this  gave  a  chance  to  get  things  in  order^  arrange  for  camp,  get  a  crew  of  men  and 
a  smith  with  his  tools  on  the  ground.  We  had  no  trouble  m  getting  plenty  of  good 
men.  Wages  were  12^  cents  per  hour.  We  started  to  work  at  Mill^s  Ford  on  Sep- 
tember 17,  and  the  work  progressed  very  nicelv  for  several  days,  when  we  were  de- 
tained by  another  rise.  There  were  three  good  log-tides  during  the  time  we  wore  at 
work,  and  seyeral  small  ones  ;  this,  with  the  wet,  bad  weather^  kept  as  back  very 
much. 

Mr.  Scott  met  me  at  Addison  September  21,  and  on  the  22d  and  23d  we  went  down 
the  river,  makine  close  observation  from  that  place  to  where  we  were  at  work,  a  dis- 
tance of  about  lo miles. 

His  instructions  were  to  clean  this  part  of  the  stream  of  the  worst  rocks,  for  the 
purpose  of  floating  timber  and  logs.  A  channel  about  25  feet  wide  was  cleared.  In 
some  places,  on  account  of  short  oends  or  rapid  water,  the  channel  was  made  some- 
what wider  than  25  feet. 

There  is  a  larffe  quantity  of  timber  on  Upper  Elk  waters  that  could  sncoesefnlly  be 
put  in  market  if  the  stream  was  improved  so  logs  could  be  driven.  Without  improve- 
ment, all  or  nearly  all  of  the  timber  put  in  the  upper  river  is  so  long  on  the  way  that 
it  is  much  damaged  before  it  gets  down,  and  a  considerable  per  cent,  of  what  has 
been  put  in  in  the  past  is  now  Iving  along  the  river,  decayed  and  worthleas. 

Our  first  work  was  with  powder,  and,  not  having  much  on  hand,  a  team  was  seat 
to  Philjppi,  a  distance  of  80  miles,  for  dynamite,  which  we  found,  after  a  trial,  ranch 
better  for  our  work,  as  it  crushed  the  rock  much  finer  than  powder,  thus  making  less 
drilling. 

In  the  start  we  did  not  have  tools  enough  to  work  as  many  men  as  instmcted. 
More  tools  were  ordered  at  once,  but,  being  so  far  from  the  railroad,  it  was  about 
twenty  days  before  they  came. 

The  following  is  a  detailed  account  of  work  done  during  the  season.  That  done 
under  Mr.  H.  H.  Beall,  overseer,  being  mostly  in  Braxton  Connty,  above  Suttou,  is 
given  first. 

Mr.  Beall  having  gone  to  Charleston  with  a  canoe,  left  there  on  September  2,  with 
tools,  steel,  and  supplies.  On  the  7th,  arrived  at  Sutton,  where  he  got  drills  made 
and  things  in  order  for  going  to  work.  On  the  11th,  commenced  work  near  '^The 
Gulf,''  about  20  miles  above  Sutton;  blasted  some  rock,  aggregating  about  11  cubic 
yards,  and  cut  some  timber  and  brush  on  a  bar  near  by.  The  next  day,  passed  by 
some  work  to  Mines  Island,  about  24  miles  above  Sutton.  This  is  a  bad  place  fK 
logs  to  lodge.  It  is  a  long  narrow  channel  behind  the  island,  and  filleil  with  large 
rock.  He  worked  here  blasting  out  the  worst  rock  until  the  15th,  when  I  took  charge 
of  this  part  of  the  river,  Mr.  Beall  moving  down  the  river  to  Spring  Ford,  and  fo- 
paired  the  dike  there. 

Widows  Island. — Cat  and  removed  some  brush  and  timber. 

Salisbury  Shoal,— ^ine  and  one-half  miles  above  Sutton.  Blasted  and  removed 
three  rocks  aggregating  about  150  cubic  yards. 

Persimmon  Island, — Ten  miles  above  Sutton.    Cut  and  removed  brush. 

Old  Lick  ShoaL — Nine  miles  above  Suttou.  Two  riprap  dikes  were  bnilt ;  one  13S 
feet  long,  b  feet  wide,  and  5  feet  high  ;  the  other  68  feet  long,  10  feet  wide,  and  6  feet 
high.    Also,  blasted  20  rooks  aggregating  about  140  cubic  yards. 

Tower  Falls. — Seven  and  one-half  miles  above  Sutton.  Two  low  dikes  of  logs  and 
brush  filled  with  stone  were  built  here ;  one  80  feet  long;  the  other  40  feet  long ;  one 
rock  blasted  aggregating  about  60  cubic  yards. 

Buck  EUc  IsUind. — Three  miles  above  Sutton.  At  this  place  a  V-shaped  dike  was 
built  to  keep  timber  from  stopping  on  the  head  of  the  island.  One  wing  is  56  feet, 
and  the  other  78  feet  long.  It  is  a  strong  crib  of  small,  sound,  white  oak  timber  7  feet 
high  (10  feet  wide  at  bottom  and  battered  on  back  to  7  feet  top  width),  drift- 
bolted  together  and  filled  with  stone.  About  1,500  lineal  feet  of  sound  timber  aud 
160  drift-bolts  were  used  in  its  constniction.  In  log- rises  that  occurred  in  November 
the  dike  was  found  to  work  well,  though  it  will  probably  be  advisable  to  extend 
somewhat  the  river  wing.  Some  brush  and  small  trees  liable  to  stop  timber  were 
also  cut  from  the  lower  part  of  the  island. 

Gillespit^s  Dam.—Seven  miles  above  Sutton.  A  low  dike,  287  feet  long,  extend- 
ing out  from  the  left  bank,  was  built  here  to  keep  logs  off  from  a  high  bar  below  the 
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dam.  From  the  ehore  end  182  feet  down  the  dike  was  made  of  logs  and  bmsh  filled 
in  with  atone.  The  remaining  105  feet  were  bnilt  of  loose  etone  picaed  np  on  the  bar. 
It  is  abont  4^  feet  high  and  10  feet  wide  on  the  bottom.  It  is  reported  to  have 
worked  well  in  the  log-rises  that  have  occnrred  since  it  was  built. 

Four  rooka  were  bitted  from  the  bar  outside  of  the  dike  that  aggregated  abont  50 
cubic  feet. 

ITiiiofi  Mills  /vZand.— Thirteen  and  a  half  miles  above  Sutton.  A  crib-dike  was 
built  out  from  the  right  bank  at  the  head  of  the  island  to  keep  timber  from  stopping 
in  the  side  channel  and  on  the  island.  This  was  one  of  the  most  troublesome  places 
to  lumbermen  on  the  river. 

The  dike,  including  a  wing  40  feet  long  at  the  shore,  is  522  feet  long.  It  was  built 
of  round  white-oak  timber,  drift-bolted  and  filled  with  stone.  It  is  10  feet  wide  at 
the  bottom,  battered  to  8  feet  top  width.  Its  average  height  is  about  6  feet,  the  top 
being  abont  8  feet  above  low  water.  In  building  it  5,260  lineal  feet  of  oak  timber, 
450  ^rift^bolts,  and  abont  750  onbio  yards  of  stone  were  used. 

ZX>WSB  BOCX  CAMP,  12  MILKS  BELOW  SUTTOK. 

By  the  request  of  several  prominent  lumbermen,  Mr.  Beall  was  sent  to  remove  brush 
^and  trees  from  an  island  and  bar  at  this  place,  which  is  said  to  be  the  worst  place  be- 
low Sutton  to  stop  logs.  The  work  was  done  from  December  3  to  8.  This  closed  Mr. 
Beali's  work  for  the  season. 

A  detailed  report  of  the  work  done  in  the  upper  part  of  the  river  (in  Webster  County, 
below  Addison),  at  clearing  a  channel  through  the  shoals  by  blasting  loose  rock  and 
bowlders,  here  lollows.  The  location  of  the  oifrerent  points  where  work  was  done,  the 
number  of  blasts  fired,  quantity  of  rock  blasted,  etc.,  is  given  in  the  accompanying 
Uble. 

Miller^8  F&rtL — ^Work,  as  before  stated,  was  commenced  at  this  point  on  September 
17.    Two  rocks  were  blasted  and  scattered  in  deep  water. 

WootPs  Defeat, — ^Three  rocks  were  blasted.  There  should  be  a  dike  built  here  to 
keep  logs  out  of  a  bad  pocket  behind  the  island  in  high  water. 

Soom  Roek, — Seventeen  rocks  were  blasted  and  leveled  with  the  water. 

Roekjf  Riffie. — ^This,  as  its  name  indicates,  is  quite  rough  and  rocky,  and  about  100 
rods  long.   We  made  a  narrow  channel  through  it,  blasting  altogether  fifty-one  rocks. 

Bee  Run  Gulf, — Eleven  rocks  were  blasted  and  scattered  in  deep  holes. 

Sam  Mack  Hoick, — ^Fifteen  rocks  were  blasted  and  scattered  over  the  river. 

Boek]t  Ford. — Blasted  and  leveled  with  the  water  twenty-six  rocks,  and  a  short  dis- 
tance above  this  eighteen  rocks  were  blasted.  A  crib  or  dike  is  needed  here,  and  it 
miffht  be  neoessary  to  have  one  at  the  head  of  the  island. 

Feack  Orokard,^The  river  here  was  almost  closed  with  rocks.  They  extended  from 
the  right  bank  almost  across  the  river,  and  about  20  yards  below  they  extend  be- 
yond Ae  middle  from  the  other  side,  with  scattered  rocks  in  th ;  river.  Fifty-one 
rocks  were  blasted,  and  a  large  amount  of  them  had  to  be  carried  some  distance  to 
get  them  leveled  with  the  water. 

Black  Water  Ford,— Ten  rocks  were  blasted  and  scattered. 

Mulberr$  leland. — ^Twenty -four  rocks  were  blasted.  A  dike  is  needed  here  to  turn 
logs  to  the  right  of  the  island.  When  they  go  to  the  left  they  drift  on  a  long,  high 
bar. 

Mulberrjf  Shoal. — Seventeen  rocks  were  blasted  and  thrown  where  water  could  be 
found  deep  enough  to  cover  them. 

Bladf  rrater  Pond, — ^Twenty-one  rocks  were  blasted.  One  measured  222  cubic 
vards.  A  short  training-wall  was  built  4  feet  high  with  part  of  the  rock  blasted. 
The  greater  portion  of  Uie  large  rock  had  to  be  carried  a  distance  to  find  a  place  to 
deposit. 

Waek  Rock  Skoal, — ^Forty-seven  rocks  were  blasted  and  scattered  over  the  river. 

**Old  Andfi "  ^ord.-»Nineteen  rocks  were  blasted  and  removed.  A  dike  is  badly 
needed  at  this  place.    About  200  logs  are  lodged  here. 

Grain's  leland, — Distance  from  here  to  '*v)ld  Andv'*  Ford  is  about  2  miles,  and 
there  is  some  scattered  work  left.  We  passed  over  this  during  high  water  to  some 
larger  rocks,  and  the  cold  weather  prevented  our  going  back.  Ten  rocks  were 
blasted  here.  This  is  a  very  bad  place  for  logs  to  lodge.  A  dike  should  be  built  on 
the  right  a  little  below  Mr.  Cochran's  house. 

Big  Run  Shoal. — One  hundred  and  two  rocks  were  blasted  and  scattered  about  in 
water.    One  rock  contained  300  cubic  yards. 

Mill  Run  ttnd  Canoe  Tree  ^iUnils.— Seventeen  rocks  were  blasted  and  removed. 

Rocky  jBels.*— Fourteen  rocks  were  blasted  and  rolled  in  deep  water. 

Painter  Lick  Shoal. — This  shoal  has  the  largest  rocks  of  any  shoal  on  the  river,  and 
more  of  them.  It  is  about  a  mile  long.  Fifty-five  rocks  were  blasted  and  scattered, 
the  largest  one  containing  566  cubic  yanls.    This  shoal  was  not  finished,  the  cola 
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weather  preventing.    We  stopped  work  on  November  24, 5  miles  below  Alison.  AH 
the  property  belonging  to  improvement  in  my  hands  was  stored  at  Mr.  J.  W.  TracyOi 
near  this  shoal,  and  left  in  his  care. 
.  V«,  re.i^tfaUy,  W.  A.  PoR«H. 

Col.  W.  P.  CBAiOHiiXy  OverMV, 

Corp8  €f  Engineers,  U,  8,  A. 


1 


Table  showing  approximaU  Sietancee  above  SuUon  {Braxton  Cowrt  House)  of  wnnU  t^ 
rooks  were  blasted  under  W,  A,  Porter,  overseer,  the  number  of  rocks  worked  on,  hoist 
drilled,  blasts  fired,  and  apprwdmate  cubic  yards  blasted. 


Name  of  Aho«l. 


IfUlerVord 

Wood*8  Defeat 

Soon  Bock 

Rooky  Kiffle 

Bee  Ran  Gulf 

"Sam  Mack  Notch" 

Bocky  Ford 

Peach  Orchard 

Black  Water  Ford 

Mulberry  laland 

Mnlbeny  Shoal 

Black  Water  Pond 

WaahRock  Shoal 

••Old  Andy"  Ford 

Orlffln'a  laland 

Big  Ron  Shoal 

Mill  Ran  and  Canoe  Tree  Shoala 

Rooky  Hole 

Painter  Lick  Shoal 


MHea 

above 

Sutton. 


Totol. 


\       33|| 


28 

25 
26. 

27 

27| 

27f 

28 

281 

29 

81 

82 

33 

33| 

831 

34 


Rocks 
hhiated. 


2 
3 
17 
51 
11 
15 
24 
61 
10 
24 
17 
21 
47 
19 
10 
102 

17 

14 
56 


Holes 
drilled. 


11 
8 
14 
61 
31 
21 

166 
15 
62 
31 
66 
87 
84 


188 

29 

62 
191 


510 


1,138 


IVital 
blasts 
ftred. 


CuMe 
yards  of 


Uartsd 
(approx- 
imate). 


IM 
12 

121 


1,189 


125 
447 
2S 
113 
13» 
2M 
€A 
184 


747 
8S 

313 

1,208 


4,881 


[A  Dumber  of  rocks  were  blasted  without  drilling,  which  accoants  for  *'  the  nam- 
ber  of  blasts  fired"  being  in  excess  of  ** holes  drilled." 


ELK  RIVER.— COMMERCIAL  STATISTICS. 

U.  S.  Enginkbr  Office, 
CkarlestM^,  W.  Va.,  July  20,  1889. 
Captain  :  I  have  the  honor  to  submit  the  following  statistics  of  the  timber  bnsinesB 
of  Elk  River  for  the  vear  ending  June  30,  1889,  from  information  oolleot«d  by  this 
office.    The  statistics  for  previous  years  from  your  former  reports  to  the  Cliief  of  Bn- 
gineers  are  also  included  m  the  table: 


Tear. 

Saw-lofa 
and  lumber 
(feet  B.  M.) 

Railroad 
ties. 

Oak  staves. 

Hoop  polea. 

Shingles. 

Hickory 
apoksa. 

1883 

1884 

5,200,000 

5. 976. 000 

6, 100,  000 

15,381,000 

15.000,000 

15»750.000 

100,000 
125,000 
150.000 
250,000 
330,000 
286,000 

888.834 
1,222,600 
1,488.760 
1,845,000 
1,210.000 
1,600,000 

1885 

1886 

1888 

1889 

800,000 
600,000 

"i'6oo.'o6o' 

866.'«i8 

All  of  this  comes  down  the  river  to  or  past  Charleston.  Of  the  " 
ber,"  the  logs  form  much  the  greater  part,  and  the  most  of  them 
mills  bere. 


-logbandlam- 
aawed  by  the 


iaa 
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t 

[t  is  estimated  that  aboat  70  per  cent,  of  the  lumber  cat  during  the  past  year  was 
plar,  the  rest  being  mainly  oak,  hemlock,  walnat,  and  ash. 

Lbont  60,000  poands  of  wool  and  20,000  bnshela  of  wheat  were  marketed  at  Charles* 
1  from  the  Elk  Valley  daring  the  year. 

Very  respectfully,  your  obedient  servant, 

Abdison  M.  Bcott, 
dapt.  Thomas  Turtle,  ^  Betidemt  Engineer. 

Carp8  €fMngineer8,  U,  8.  J. 


F  F  4. 
IMPROVEMENT  OP  GAULEY  RIVER,  WEST  VIRGINIA. 

Operations  for  the  improvement  of  the  Ganley  Biver  were  instituted 
r  examinations  made  in  1887,  in  accordance  with  the  provisions  of  the 
ver  and  harbor  act  of  Aagnst  5, 1886.  As  a  resalt  of  those  examina- 
>n8  it  was  pointed  out  that  a  valuable  improvement  of  the  12  miles  of 
ver  from  the  month  to  the  ^<  Eonghs  "  could  be  made  at  an  expense 
tip,000,  and  that  great  advantage  would  follow  the  expenditure  of 
15,000  in  the  26-mile  reach  called  the  '^Boughs," in  facilitating  and 
teapening  the  bringing  to  market  of  millions  of  feet  of  lumber  of  the 
ost  valuable  and  vari^  kinds. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000  for 
Baning  out  the  channel.  The  project  approved  for  the  expenditure  of 
is  small  sum  contemplated  the  removal  of  ledges  of  solid  rock  and 
e  making  of  channels  through  18  shoals  of  loose  rock  and  boulders, 
mmencing  at  Cripple  Greek,  about  three-quarters  of  a  mile  above  the 
onth  and  extending  to  the  pool  above  Rich  Creek,  a  distance  of  10  miles, 
le  work  was  carried  on  by  the  hire  of  labor  and  the  purchase  of  ma- 
rials  in  open  market,  the  circumstances  not  permitting  contract  work 
>m  considerations  of  economy  and  advantage. 

The  details  of  the  work  accomplished  appear  in  the  report  of  Mr.  Will- 
m  Proctor  Smith,  appended  hereto.  The  total  expenditure  to  date  has 
en  $1,266.42,  and  the  balance,  $1,733.58,  will  be  expended  toward  the 
mpletion  of  the  project  later  in  the  season,  when  circumstances  permit. 

Money  statement. 

lonntapproprifttedby  actof  Aa|;aBt  11, 1888 t3,000.'00 

ly  1,  18o9y  amoant  expended  dnring  fiscal  year,  exclusive  of  liabilities 
mtstanding  Jaly  1,  lb88 , 1,266.42 

ly  1,  1889,  balance  available 1,733.68 

iLmonnt  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

imonnt  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1891      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REFORT  OF  MR.   WILLIAM  PROCTOR  SMITH,  ASSISTAKT  SKGIMEKR. 

Baltimore,  Md.,  Dteember  5, 1888. 

]!OLONELr  I  have  the  honor  to  report  the  following  oi>erations  on  Gauley  River, 
)et  Virginia: 

The  project  calls  for  a  bateau  channel  30  feet  wide  and  2  feet  deep  at  ordinary  low 
ter,  from  the  mouth  to  a  point  10  miles  up  the  river. 

To  carry  this  out  work  was  begun  on  the  2nd  of  October  with  a  few  hands,  and 
sed  out  on  the  5th  of  Xovember. 

>wing  to  the  lumbermen  and  boatmen's  anxiety  to  get  the  channel-way  improved  as 
up  as  xKwaible,  and  to  the  lateness  of  the  season,  the  channel  width,  with  youi 
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ap]>roval,  was  reduced  to  20  feet,  which  width  can  be  iucreased  at  aoy  time  it  may 
be  desired  without  extra  cost. 

The  natural  sluice-ways  previously  used  by  the  boats  were  also  adopted  for  reasou 
above  assigned  and  also  because  the  work  would  be  lighter. 

A  commencement  was  made  at  Scrabble  Creek  ledges,  one- fourth  mile  above 
mouth  of  river. 

The  channel  was  located  and  made  through  the  old  bateau  cbote^  in  which  were 
encountered  five  broken  ledges,  a  j[>art  of  the  main  ledge,  and  a  large  rock  at  the 
head,  all  of  which  were  blasted  out  and  the  loose  stone  made  into  a  wall  at  the  np- 
per  end  of  the  channel ;  the  stone  at  the  lower  end  not  being  removed  owing  to  the 
difficulty  in  obtaining  a  rock-boat  at  the  moment  and  the  subsequent  rise  of  the  river. 
These  stones  can  be  cleaned  out  with  the  labor  of  about  eight  men  one  day,  and  then 
the  channel  wili  be  complete.    About  12  cubic  yards  in  all  wero  blasted. 

As  it  is  now,  navigation  is  much,  improved  by  the  removal  of  the  obstroctioDS  at 
its  entrance  and  by  tne  straightening  of  the  channel  at  the  middle. 

The  ledge  other  than  at  the  channel,  which  is  150  feet  in  length,  with  actual  work 
for  70  feet;  is  compact  and  unbroken  and  extends  for  at  least  175  feet  up  and  down 
stream. 

The  next  work  was  at  Buck's  Ford  Led^^es,  two-thirdsof  amile  from  month  of  river. 
These  ledges  are  in  three  groups  extending  over  a  distance  of  700  feet,  with  actoal 
work  for  a  distance  of  120  feet,  through  nine  smaller  ledges;  from  which  were  taken 
and  built  into  walls  about  40  cubic  yards  of  material. 

Owing  to  high  water,  however,  all  of  the  obstructions  were  not  removed,  but  it  is 
thought  that  the  labor  of  twenty  men  one  day  will  complete  it. 

This  channel,  too,  is  much  improved  in  directness,  and  the  worst  of  the  ledges  have 
been  taken  away. 

The  channel  through  these  shoals  would  be  more  direct  by*  going  along  the  left 
bank,  and  would  have  been  so  located  had  the  work  not  been  regarded  as  being  too 
heavy  and  expensive. 

The  rock  is  yellow  sandstone  for  6  inches,  then  gray,  interspersed  with  flint  and 
river  pyrites,  and  very  hard  to  drill.. 

The  fall  over  Scrabble  Creek  and  Buck's  Ford  ledges  is  estimated  at  2  feet  each. 

Getting  through  these  ledges  gives  outlet  to  Big  Creek,  nearlv  2  miles  above  the 
mouth  of  the  river,  and  finishes  up  the  solid  rock  work,  for  the  shoals  above  are  com- 
posed of  loose  rock  and  gravel  with  here  and  there  a  bowlder  to  be  blasted. 

Average  work  10  men  7|  days  of  10  hours,  at  15  centd  per  hour.  Largest  number 
of  laborers  at  one  time,  16.    Men  were  few  and  new  to  this  kind  of  work. 

It  rained  eighteen  out  of  the  thirty  working  days. 

Five  distinct  rises  occurred  during  the  working  period  with  heights  ranging  from 
1.9  feet  to  d.2  feet. 

Such  a  wet  October  had  not  been  seen  for  seven  years. 

Gauge- reading  varied  from  0.7  feet  below  to  7^  feet  aboYC  zero  or  ordinary  low 
water. 

After  the  rise  of  5.3  feet  on  the  12th  of  October,  operations  in  the  river  practically 
ceased,  for  the  water  never  again  got  down  to  zero  of  the  gauge  or  worktng*point 

Some  of  the  tools  were  borrowed  from  the  Kanawha  River  improvement  and  returned 
when  the  work  closed  out,  the  remainder  were  purchased  in  Charleston  and  are  now 
stored  at  Gauley  Bridge,  W.  Va. 

Two  canoes  and  one  rock  boat  were  hired  for  one  month. 

The  powder  used  was  '^  Ajax, "  40  per  cent,  nitro-glycerine. 

A  water-gauge  was  put  up  about  100  feet  above  Buck's  Ford  Ledges,  out  of  the  way 
f^om  backwater  from  New  Kiver. 

There  are  a  few  rock  at  the  junction  of  the  Gauley  and  New  rivers,  in  the  way  of 
boats  going  to  Gauley  Station,  Chesapeake  and  Ohio  Railway,  which  should  and  can 
be  removed  at  a  cost  of  about  f  15. 

New  River,  during  the  continuance  of  the  work,  was  always  muddy,  bnt  the  Gauley 
rarely  so,  its  waters  having  a  dark  tinge,  supposed  to  be  given  by  the  leaves  on  its 
banks  from  the  forest  trees. 

The  lines  of  the  two  streams  were  distinctly  marked  for  a  long  distance  after  they 
found  the  Kanawha  River. 

Gauley  is  a  village  at  the  mouth  of  the  river,  on  the  right  bank,  of  about  100  souls, 
with  two  stores  and  two  livery  stables. 

The  abutment  and  two  piers  of  an  old  bridge  are  still  standing  at  the  mouth  of  the 
river.    The  bridge  was  488  feet  in  length,  with  spans  of  66|  feet. 

A  ferry  is  in  operation  from  Gauley  to  the  left  bank  of  the  stream,  and  also  one 
from  Gauley  to  Gauley  Station,  Chesapeake  and  Ohio  Railway,  on  left  bank  of  New 
River. 

The  Gauley  and  New  River  form  the  Kanawha  at  this  point,  2  miles  above  Kana- 
wha Falls. 

Big  Creek,  Twenty-Mile,  and  Little  Elk  Creek  empty  into  the  Ganley  on  the  line 
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of  this  improvemeDt,  from  the  right^  respectively  If,  5,  and  0  miles  from  its  montb, 
and  Rich  Creek  from  the  left,  8  miles  from  the  same  point. 

There  are  two  saw-mills  in  operation  on  Rich  Creek,  and  the  same  number  pn  the 
tributaries  on  Twenty-Mile. 

For  the  year  ending  Ihe  31st  October,  1888,  4,100,000  feet  of  lumber,  1,100,000  feet 
of  logs,  ISiOyOOO  staves,  and  150,000  pounds  of  produce,  Buch  as  butter,  eggs,  wool, 
ginseng,  etc.,  were  brought  down  the  Gauley  River  and  Bhipi>ed  east  and  west  from 
Gauley  and  Kanawha  Falls  stations,  Chesapeake  and  Ohio  Railway. 

Toisarry  this  lumber  four  boats  and  two  bateaux  are  in  use.  The  boats  are  80  feet 
long,  6  feet  9  inches  wide,  and  1  foot  G  inches  deep,  with  a  capacity  of  8,000  feet,  and 
the  bateaux  will,  carry  about  the  same.  In  the  same  year  1,500,000  pounds  of  general 
merchandise,  staves,  furniture,  organs,  etc.,  were  received  at  Gauley  and  sent  into 
Webster  and  Nicholas  counties.  West  Virginia. 

This  section  is  full  of  bituminous  coal,  and  a  large  amount  of  the  finest  of  timber 
of  every  variety,  for  a  full  description  of  which  and  other  information  reference  is 
made  to  your  report  to  the  Chief  of  Engineers,  U.  S.  Army,  December  26, 1887. 

A  tracing  of  a  map  of  Gauley  River,  showing  the  work  for  this  season  in  detail, 
made  to  a  scale  of  200  feet  to  the  inch,  accompanies  this  report,  as  well  as  a  tracing 
of  a  skeleton  map,  scale  1  mile  to  the  inch,  of  a  railroad  survey  made  in  the  spring  of 
1682,  nnder  the  direction  of  H.  D.  Whitcomb,  civil  engineer,  up  the  Gauley  and  Will- 
lams  rivers  to  the  Greenbrier  River,  in  Pocahontas  County,  West  Virginia. 

From  this  map  was  obtained  the  general  outlines  of  the  map  whose  tracing  is  here- 
with presented,  the  details  being  obtained  by  actual  measurements  on  the  grounds. 

Respectfully  submitted. 

William  Pkoctor  8mith, 

Col.  W.  P.  Craxohiix,  Jsiiatant  Engineer. 

Corp$  of  Engineers,  U.8.A, 


F  F  5. 
IHPROVKMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

After  a  Bnspension  of  operations  for  some  years  for  want  of  fands  an 
appropriation  of  $10,000  was  made  August  5, 1886,  applicable,  however, 
only  to  the  portion  of  the  river  above  the  lead  mines  in  Wythe  Oonnty, 
Va. 

Doubt  having  arisen,  in  view  of  the  changed  condition  of  ajfifairs  on 
and  near  the  river,  as  to  the  propriety  of  expending  this  appropriation 
at  once,  it  was  decided  by  proper  authority  to  defer  operations  until 
the  will  of  Congress  could  be  further  ascertained. 

In  the  river  and  harbor  act  of  August  11, 1888,  it  was  directed  that 
the  balance  should  be  spent  in  improving  the  river  between  Ivanhoe 
Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson  Creek.  Opera- 
tions in  accordance  with  this  direction  have  commenced. 

For  details  reference  is  requested  to  attached  report  of  Mr.  William 
Proctor  Smith,  assistant  engineer. 

Money  statement. 

July  1, 1888,  amount  available $10,147.^ 

Jnly  1, 1889,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
ootstanding  Jnly  1,  ISBS 1.411.05 


Jnly  1, 1889,  balance  available 8,736.24 

L  Amount  (estimated)  required  for  completion  of  existing  ^jeot ir>9, 000. 00 

/     harbor  acts  of  1866  and  1867. 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


RSPORT  OF  MB.  WILLIAM  PROCTOR  SMITH,  ASSISTANT  BNGINBEB. 

IVANHOE  FURNACB,  Wythe  County,  Va.,  June  14,  1889. 

Captain  :  I  have  the  honor  to  report  the  folio wi 02  operations  on  the  improvement 
of  New  River,  Virginia  and  West  Virginia,  for  the  fiscal  year  ending  June^,  1689. 

In  January.  IS&S,  a  project  for  the  expenditure  of  the  appropriation  for  the  im- 
provement ot  Kew  River,  Virginia,  between  Ivanhoe  Furnace,  in  Wythe  County,  and 
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• 
the  moath  of  Wilson  Creek,  waa  sabmitted  to  the  Chief  of  Engineers,  U.  8.  Army, 
and  approved.  This  project  oalU  for  a  channel  20  feet  wide  and  2  feet  deep  at  or- 
dinary low  water  and  also  provides  for  straightening  and  otherwise  improving  sneli 
portions  of  the  channel  needing  it,  already  worked  on  in  1881  and  18^  rendered 
necessary  by  the  adoption  of  a  line  of  improvement  for  rafts,  which  require  more 
directness  of  course  than  that  for  bateaox,  and  to  extend  the  channel  np  the  river 
as  far  as  the  funds  will  permit. 

Ivanhoe  Furnace,  the  initial  point,  is  nearly  3  miles  above  the  Lead  Mines,  the 
former  point  of  departure,  in  Wythe  County,  Ya.,  and  46  miles,  by  river,  from  the 
bridge  where  the  Norfolk  and  Western  Railroad  crosses  New  River,  and  is  coocected 
with  the  Norfolk  and  Western  Railroad  by  the  Cripple  Creek  branch  road,  ^  miles 
long,  at  Pulaski,  Va.,  making  the  distance  from  New  Kiver  Bridge,  by  rail  and  water, 
about  the  same. 

To  ascertain  whether  the  materials  for  building  boats  and  labor  could  be  prooared 
for  carrying  out  the  project  above  referred  to  an  assistant  engineer  was  sent  to  Ivan- 
hoe in  March.  His  report  being  favorable,  instructions  were  given  him  to  be^ 
g reparations  for  the  same  early  in  May,  which  he  did  bv  building  canoes  and  rock- 
oats  and  establishing  camp  about  4  miles  above  Ivanhoe  and  about  half  the  dis- 
tance the  work  will  cover  this  season,  commencing  on  the  4th  of  the  month  and  fin- 
ishing on  the  2dth.  Next  day  it  began  to  rain  very  hard,  and  on  the  31st  the  river 
rose  15  feet  and  did  not  fall  low  enouffh  to  begin  operations  until  8nnday,  the  9tb  of 
June.  Monday,  the  10th  of  June,  the  work  began  with  73  men  all  told,  divided 
into  three  parties.  One  party  made  a  channel  30  feet  wide  and  2  feet  deep  through 
Rowe's  Shoals,  one-seventh  of  a  mile  above,  and  through  Porter's  Ford,  two-thirds 
of  a  mile  above  Ivanhoe  Furnace.  These  shoalB  are  composed  of  loose  rock  and 
gravel  and  had  filled  up  considerably  since  the  formation  of  the  project,  two  years 
affo ;  the  greater  width  was  given  to  secure  future  stability.  About  35  cubic  yards 
of  material  was  removed  from  these  shoals  and  built  into  walls.  The  former  is  in 
W.vthe  and  the  latter  in  Carroll  County. 

The  other  parties  worked  at  the  first  and  second  ledges  of  Roger's  Shoals,  1.4 
miles  above  the  initial  point.  This  work  consisted  principally  in  drilling  and 
blasting,  the  material  from  which  could  not  be  removed  owing  to  another  rise  m  the 
river,  during  the  night,  of  1  foot.  The  11th,  one  party  moved  up  to  Wilkinson's 
For^e,  but  could  do  no  work.  The  rains  have  continuea  to  date  and  the  river  is  now 
1.4  feet  above  zero  and  very  muddy.    Not  a  clear  day  since  the  1st  of  June. 

A  few  men  have  been  and  are  now  being  employed  in  taking  care  of  boats  and 
other  property,  putting  up  shelters  for  men,  building  coal  and  powder  houses  and 
blacksmith's  shops,  and  having  camp  put  in  good  shape,  so  that  everything  will  be 
in  readiness  to  carry  the  work  on  rapidly  when  it  does  begin. 

So  much  has  already  been  said  in  former  reports  in  the  way  of  describing  this 
section  that  it  is  not  thought  necessary  now  to  add  anything. 

Respectfully  submitted. 

Wm.  Proctor  Smith, 

A$si9tant  Engineer. 

Capt.  THOBfAS  Turtle, 

Carps  of  EngineerBy  U»  S,  A. 


commercial  statistics. 


Statement  of  tonnage  received  at  and  sent  from  Ivanhoe  Station,  Cripple  Creek  Rail- 
road, Wythe  Countg,  Virginia,  during  the  fiscal  year  ending  June  30, 1889  (in  ions  of 
2,000  pounds). 


Articles. 

Received. 

Sent 

Articles. 

Received. 

Sent. 

Coal  oil barrels.. 

Floor do — 

Mann  factored  tobacco.. toos.. 

Manofaotored  iron  . . .    do 

Hisoellaneooa  freight  *.  .do. .. . 

192 
4S0 

300 

""120 

Coal tons.. 

Coke do.... 

Iron  ore do — 

Pig-iron do 

i.«o 

428 
e,600 

"a.  MO 

*  One-tenth  received  went  10,  and  one-half  sent  came  from,  New  River. 

New  River  supplied  the  furnaces  and  village  with  250,000  bushels  of  charcoal,  850 
cords  of  wood,  and  300,000  feet  of  lumber  in  the  above  period. 

The  viUage  of  Ivanhoe  has  about  600  inhabitants,  5  stores  with  sales  averaging 
18,000,  and  a  carpenter  shop  doing  a  business  of  $16,000  per  annum. 

▲t  present  only  oanoes  are  in  use  on  this  part  of  Mew  River. 
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IMPROVEMENT  OP  TRADEWATER,  KENTUCKY,  AND  LICKINQ  RIVERS; 
OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE  GREEN 
AND  BARREN  AND  KENTUCKY  RIVERS,  KENTUCKY;  IMPROVEMENT 
OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY,  AND  OF  GUY- 
ANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS,  WEST  VIR- 
GINIA. 


BEPOBT  OF  MAJOR  D.  W,  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18«9,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Tradewater  River,  Kentacky. 

2.  Operating  and  keeping  in  repair  looks 

and  dams  on  the  Green  and  Barren 
rivers,  Kentaeky. 

3.  Kentooky  River,  Kentaeky. 

4.  Operating  and  keepinc  in  repair  locks 

and  dams  on  the  Mntucky  River, 
Kentaeky. 


5.  Licking  River,  Kentucky,  from  Far- 

mers to  West  Liberty. 

6.  Big  Sandy  River,  West  Virginia  and 

Kentaeky. 

7.  Gayandotte  River,  West  Virginia. 

8.  Little  Kanawha  River,  West  Virginia. 

9.  Bnokhannon  River,  West  Virginia. 


EXAMINATION. 

10.  Biff  Sandy  River,  Kentucky,  from  Catlettsbnrgh  to  Pikevilley  on  the  Louisa 
Fork  and  to  the  mouth  of  Pond  Creek  on  Tug  Fork. 


United  States  Engineer  Office, 

Cincinnati,  July  13, 1889. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  on 
the  works  under  my  charge  at  the  dose  of  the  fiscal  year  ending  June 
30, 1889. 

First  Lieut.  William  L.  Sibert,  Corps  of  Engineers,  has  been  on 
duty  under  direction  of  this  office  throughout  the  year. 
Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Major  of  Engineers. 
The  Chdbf  of  Engineers,  U.  S.  A. 
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GOx. 

IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY, 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineen, 
antil  September  5, 1888,  when  it  was  transferred  to  my  charge. 

The  Tradewater  is  a  tributary  of  the  Uhio,  and  empties  into  it  79  miles 
below  Evansville,  Ind.  The  project  for  its  improvement  adopted  in 
April,  1881,  contemplated  originally  the  removal  of  obstmctions  sach 
as  bars,  snags,  etc.,  so  as  to  open  up  to  navigation  22  miles  of  the  river 
by  forming  a  channel  with  a  minimum  width  of  40  feet  and  a  minimnm 
depth  of  2^  feet  for  8  months  of  the  year. 

The  survey  upon  which  the  project  was  based  covered  41  miles  of 
river  and  the  scope  of  the  work  has  been  extended  to  embrace  this. 

The  fall  of  the  river  in  this  41  miles  is  27  feet,  and  Captain  Ooyler, 
in  his  original  report  on  the  subject,  stated  that  the  only  effective 
method  of  improvement  of  a  permanent  character  was  by  the  slad^- 
water  system  of  locks  and  dams.  The  plan  adopted,  however,  was  that 
of  clearing  the  banks  of  overhanging  trees,  and  the  channel  of  rocks, 
Snags,  etc.,  which  would  insure  a  navigation  of  moderate  depth  when- 
ever there  was  any  water  in  the  river. 

Up  to  the  end  of  the  last  fiscal  year  the  following  work  had  been 
done: 

First.  A  channel  40  feet  wide  and  2\  feet  deep  had  been  blasted  oat 
through  the  rock-bar  near  the  mouth. 

Second.  The  obstructions  in  the  channel  had  been  cleared  out  for  a 
distance  of  24^  miles  up-stream  from  the  mouth. 

Third.  The  banks  had  been  cleared  for  a  distance  of  14  miles  and  the 
timber  deadened  for  the  remaining  27  miles  covered  by  the  improve- 
ment. 

As  the  object  of  the  improvement  is  to  increase  the  low-water  depUi, 
it  is  essential  that  work  should  be  done  at  as  low  a  stage  of  water  as 
possible.  During  the  past  fiscal  year  the  water  was  too  high  for  effect- 
ive work,  and  in  consequence  nothing  was  done.  It  is  proposed,  how- 
ever, to  put  the  plant  in  such  shape  that  advantage  may  be  twen  of 
any  low  stage. 

It  is  proposed  to  complete  the  improvement  with  the  money  now 
available  and  no  additional  appropriation  is  therefore  asked  for. 

Mimey  statement. 

July  1,  1888,  amount  available t371.M 

Amount  appropriated  by  act  of  August  11, 1888 S, 000.00 

6,371.54 

July  1, 1889,  amount  expended  during  fiscal  year,  ezclnsiye  of 

liabilities  outstanding  July  1,  1888 f65.00 

July  1, 1889,  outstanding  Uabilities 2.10 

«7. 10 

July  1, 1889,  balance  available 6,304.44 


l! 
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Camim0teial  $tuii8tie$  for  JUcal  if$ar$  endkig  JntM  90^  1888  and  1889. 


ArtlolM. 

1888. 

rm. 

Artlclea. 

1888. 

1889. 

Coal Imabela.. 

Wbeal do.... 

073. 58D 

214.860 

62.374 

17,388 

.  178.480 

.3,587.475 

l«84t.684 

378,000 

4,780 

830.537 

Hoga 1. ......  head.. 

Beef  cattle. .......  do. .. . 

rtbeep do.... 

Bg^a doieii.. 

PobHi7 do.... 

MiaoeUaneoiu   frBlgbt, 

8,210 
783 
472 

8,478 
978 

184,483.75' 

Com...... .........  do  ... 

12,375 

X 

jnoor baitela.. 

Tobaeoo..^ poonda.. 

Lnnber,  aaw«d.feet  B.  M. . 

Ltiuber,  loga do 

Stawa..^ ovmlMr.. 

PoUtoea barrela.. 

23,600 

1,871,875 

683,745 

584,664 

185,875 
87,875 

Hoop*polaa....  number.. 

G  G  2. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCKS  AND  DAMS  ON  THE 

GREEN  AND  BARREN  RIVERS,  KENTUCKY. 

« 

The  river  and  harbor  act  of  1888  contaiDed  the  foUowlnfi: : 

For  the  parohase  of  the  improTements  kDowi>  as  the  Green  and  Barren  river  im- 
proTemento,  onehandred  and  thirty-five  thousand  dollars:  Provided^  That  no  part  of 
said  som  shall  be  expended  until  a  full  and  absolute  conveyance  of  said  improve- 
ments, together  with  rights  of  way,  easements,  piers,  docks,  and  appurtenances  of 
every  nature,  belonging  to  or  eonneoted  with  said  improvements,  by  the  owner  or 
owners  thereof^  and  the  Attorney-General  of  the  United  States  shall  have  certified  to 
the  Secretary  of  War  that  the  title  is  perfect. 

At  the  time  of  the  passage  of  the  act  the  Oreeo  and  Barren  River 
Navigation  Company  had  possession  of  the  improvements  by  virtue  of 
a  lease  from  the  State  of  Kentncky,  which  had  still  ten  years  to  ran. 

The  deed  transferring  the  improvements,  etc,  to  the  United  States 
having  been  execated,  and  the  Attorney-General  having  certified  to  the 
title,  the  purchase  money  was  paid  the  Navigation  Company  December 
llf  1888,  and  the  United  States  took  possession  of  the  improvements, 
which  consisted  of  four  looks  and  dams  in  working  order,  and  one  broken 
lock  (the  river-wall  down),  with  dam.  The  broken  lock  was  No.  3 
Green,  and  all  freight  np  and  down  the  river  passing  it  had  to  be  trans- 
ferred over  it.  The  river- wall  of  the  lock  had  fallen  into  the  river  about 
the  first  of  the  year,  and  its  yielding  was  doubtless  due,  principally,  to 
the  poor  quality  of  stone  and  cement  used  in  its  construction.  Of  the 
fonr  other  locks.  No.  1  Barren  was  liable  to  fail  at  any  time,  as  the  lower 
end  of  the  land-wall  had  cracked  and  opened  near  the  upper  end  of  the 
gate  recess,  and  also  at  the  junction  of  land  and  lower  wing-wall.  The 
detached  portion  inclined  toward  the  lock-pit,  and  was  anchored  back 
to  the  lower  wing-wall  by  iron  straps  bolted  to  the  masonry. 

No.  2,  Green  River,  was  also  in  a  very  bad  shape,  both  walls  being 
badly  cracked,  the  land-wall  especially  so,  and  held  in  place  by  being 
anchored  back  to  cribs  filled  with  stone.  The  river-wall  had  yielded 
outwward.    The  two  remaining  locks  were  in  fairly'  good  condition. 

As  soon  as  the  river  reach^  a  proper  stage,  work  was  commenced 
clearing  away  the  fallen  wall  at  No.  3.  It  bad  been  hoped  that  a  great 
deal  of  the  stone  could  be  used  in  building  the  new  wall,  but  most  of 
it  was  found  to  be  too  soft  and  friable  for  that  purpose,  and  only  a 
small  part  can  be  used  for  backing. 

The  cement  formerly  used  in  the  construction  of  this  wall  was  in 
many  places  not  as  good  as  ordinary  common  lime.  At  the  end  of  the 
fiscal  year  the  wall  had  been  nearly  all  removed  and  a  dipper-dredge 
was  at  hand  to  clear  the  site  for  the  coffer-dam.    Contracts  have  been 
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made  for  the  stone  required  at  Lock  No.  3,  Green  Biver,  and  at  Na  1, 
Barren  Biver;  also  for  two  lock-keepered  dwellings  at  No.  I,  Oreen 
Biver,  one  at  No.  2,  two  at  No.  3^  one  at  No.  4,  and  two  at  No.  l.  Barren 
Biver. 

A  contract  has  also  been  made  for  the  constmction  of  a  suitable 
snag-boat  at  a  cost  of  $18,400.  It  is  estimated  that,  working  doriof 
low- water  seasons,  it  will  take  two  or  three  years  to  remove  the  snags, 
etc.,  that  exist  in  the  two  rivers.  Lock  No.  2,  Green  Biver,  shonld  in 
my  opinion  be  rebuilt.  As  already  stated,  the  walls  are  in  a  dangeron« 
state  and  liable  to  give  way  at  any  time ;  to  repair  them  so  as  to  make 
them  reasonably  secure  would  require  their  being  rebuilt  practicallj. 
In  addition,  the  approaches  are  long  and  difScult  to  maintain,  shoaling 
up  as  they  do  during  every  high  water.  Lieutenant  Sibert  estimaus 
that  it  will  cost  $4,000' annually  to  keep  these  entrances  open.  I  would 
therefore  recommend  that  a  new  lock  be  constructed  on  a  different  site 
from  that  occupied  by  the  present  one.  the  best  location  to  be  deter- 
mined by  careful  surveys,  and  that  the  lock  be  of  the  same  capacity  m 
the  one  on  the  fiig  Sandy  Biver,  to  wit,  length  between  quoins,  190 
feet ;  width  of  chamber,  52  feet.  The  estimated  cost  of  this  lock,  with 
dam  and  masonry  abutment  complete^  was  $213,237.39,  and  it  is  be- 
lieved that  the  cost  on  the  Green  Biver  will  be  about  the  same.  As  the 
estimated  cost  of  the  lock  itself  is  $155,000  about,  I  would  res|>ectfully 
recommend  that  this  amount  be  appropriated  in  one  sum,  in  order  that 
the  construction  of  the  lock  entire  may  be  placed  under  contract  at 
one  time. 

Since  January  1  two  decked  barges,  two  derrick-boat  hulls,  and  one 
hull  for  dredge  have  been  built  by  hired  labor. 

Under  the  management  of  the  Navigation  Company  leases  of  water 
power  were  granted  to  outside  parties,  and  it  is  very  desirable  that  the 
ofiQcer  in  charge  be  allowed  to  do  the  same ;  the  surplus  water  not  needed 
for  purposes  of  navigation  may  thus  be  made  to  yield  a  very  consider- 
able revenue  to  the  United  States.  I  would  respectfully  recommend 
the  passage  of  an  act  applicable  to  the  Green  and  Barren  rivers  sim- 
ilar to  the  one  in  the  river  and  harbor  act  of  1888,  with  reference  to 
the  Muskingum  Biver,  to  wit : 

The  Secret-ar^  of  War  is  hereby  authorised  and  empowered  to  grant  leases  or  liceoset 
for  the  use  of  the  water- powers  oq  the  Green  and  Barren  rivers  at  such  a  rate  and  on 
such  conditions  and  for  snch  periods  of  time  as  may  seem  to  him  jost,  equitable,  and 
expedient:  Pravidedf  That  the  leases  or  licenses  shall  be  limited  to  the  ase  of  the  sar- 
plns  water  not  required  for  navijp^atiou.  And  he  in  also  empowered  to  grant  Immi 
or  licenses  for  the  occupation  of  such  lands  belonsin^  to  the  United  States  on  said 
Green  and  Barren  rivers  as  may  be  required  for  min-sitee  or  for  other  purposes  nol 
inconsistent  with  the  requirements  of  nayisatiou ;  and  all  moneys  received  under 
such  leases  or  licenses  shall  be  turned  int<i  the  Treasury  oi  the  United  States,  snd 
the  itemized  statement  thereof  shall  accompany  the  Annual  Report  of  the  Chief  of 
Engineers. 

But  nothing  in  this  act  shall  be  construed  to  affect  any  vested  right,  if  such  then 
be,  of  any  lessee  of  water-power  on  said  river. 

Lieut.  William  L.  Sibert,  Corps  of  Engineers,  has  been  in  local  charge 
of  the  Green  and  Barren  river  improvements  since  their  acquisition 
by  the  United  States,  and  his  report  is  appended  hereto. 

It  is  proposed  to  apply  the  allotment  for  the  fiscal  year  ending  Jane 
30,  1890,  as  folio  «^s: 

Lock  No.  If  Oreen  Biver, — Raising  lock-walls.  Constructing  lower  guide-cribs. 
Constructing  upper  guide-cribs.  Filling;  grading,  and  paving.  Fencing  Qovem- 
ment  land.    Completing  lock-keeper's  dwellings. 

Lock  No,  2,  Oreen  Biver, — Complete  cribs  supporting  river-wall.  Complete  lock- 
keeper's  dwellings. 
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Lock  No,  3|  Orun  jRivtfr.— Complete  bailding  look-waU.  Repair  and  extend  dam 
acrofls  riTer.    FeDoing  GovernmeDf  land.    Complete  lock-keeper's  dwellings. 

Lock  No.  4,  Greets  River,—  Repair  lower  miter  wall  and  sill.  Fencing  Government 
properly.    Complete  lock-keeper's  dw&lling. 

Lock  No»  1,  Barren  i?irer. —Repairs  to  dam.  Repairs  to  lock- walls.  Constmcting 
lower  gaide-cribs.    Complete  lock  keeper's  dwelling. 

General  work, — Dredging  lock  entrances  when  necessary.  Removing  snags  when 
boat  is  completed. 


Detailed  aiaiement  o/expeneee  incurred  in  prteerving  and  maintaining  narigation  on  that 
portion  of  the  Green  and  Barren  rivere  improved  by  locks  and  dams  during  a  portion  oj  the 
fiscal  gear  ending  June  30, 113S9. 

LOCK  KO.  1,  6AEBN  BITER. 


MOBtlL 


IMS. 


Jaotuury.. 
FebniAxy 
Haroh  ... 
April..... 

May 

June 


Total. 


Salariea. 


$1M.86 
176.00 
261.04 
306.72 
297.60 


1,198.02 


Labor  and 
materiaL 


$18.75 
106.31 
134.50 
179.15 
100.67 
6.94 


546.41 


Dredging. 


825.58 


Currant  and 

eontingent 

Total. 

expenses. 

f 

160.53 

$230. 94 

27.59 

309.90 

55.82 

451.45 

57.56 

543.43 

78.81 

477.08 

86.27 

43.21 

2,065.01 


LOCK  NO.  2;  QREBN  RIVEB. 


lannary.. 
Fenraaiy 
ICarcb  ... 
AprU 

?^y 

Jane 


Tolal. 


228.16 
206.00 
261.04 
306.72 
297.60 


1,299.52 


90.25 

601.06 

513.52 

1,644.56 

3,102.85 

205.91 


6,839.05 


95.53 
295.42 
210.32 


601.27 


69.53 
27.60 
56.79 
57.49 
78.78 
36.27 


825.45 


387.94 

931.08 

1, 125. 77 

2,219.09 

3,509.23 

332.18 


8,565.29 


LOCK  NO.  8.  GREEN  RIVER. 


Jannary.. 
February. 
March.... 

April 

Kay 

June 


Total. 


144.16 
81.00 
166.04 
211.72 
202.60 


805.52 


20.75 
1,365.26 
3, 020. 70 
4,667.69 
5, 287. 76 
1,46a  86 


16,830.52 


30.05 
45.00 


75.05 


69.58 
27.50 
55.79 
57.49 
90.78 
36.27 


837.45 


234.44 
1,473.85 
3,272.58 
4,081.90 
5^581.14 
1,501.63 


17,048.54 


January. . 
February. 
Hareh.... 

April 

Kay 

June 


Total. 


LOCK  NO.  4,  QREBN  RIVER. 


208.67 
176.00 
259.64 
806.72 
297.60 


1,248.53 


84.95 
141.82 
334.21 
r)e6.31 
692.69 
141.18 


1,741.16 


LOCK  NO.  1,  BARREN  RIVER. 


January.. 
February. 
Karch.... 
April..... 

y»y 

June 


Total. 


144.17 
181.00 
225.06 
306.72 
297.60 


1,104.55 


1&75 
106.31 
794.56 
11&82 
619. 30 
1. 284. 89 

2, 942. 13 


69.53 
27.59 
55.79 
57.49 
78.78 
36.27 


825.45 


881.38 


813. 15 
345.41 
648.54 
760.52 
,709.07 
i77.4fi 


8,815.14 


69.56 

282.48 

27.61 

264.  V2 

55.79 

1,076,41 

57.49 

483.03 

84.69 

1,001.49 

36.29 

1,820.68 

4,378.01 


'•:i 
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SBCAPITtTLATION. 

Look  No.  1,  Gzeen  Blvor ft066.01 

Lock  No.  a,  Qroon  Bircr t,M5.a 

Look  No.  8,  Groen  Kirer 37,0tiLM 

Lock  No.  4,  Gpeon  Blvrr S.3IS.U 

Lock  No.  1,  Biuren  Blrer 4,37&Ql 

Total  diabnnemonts  for  »n  tke  locks  -. 35,371.8 

OntfltftodJng lUbUitiflo June 80, 1889 (uncluslfled) U,}fl&8 

ToUllnooired 46,54177 


AhstracU  of  bids  received  and  opened  April  16,  1889,  dy  Maj,  D.  W,  Loekwood,  Carpi  of 
Engintere,  for  eonetruetUm  of  Keeper^e  dwellings  at  Locke  No,  1, 2,  3,  and  4,  Grteu  Rtuff 
and  No,  I,  Barren  River,  Kentuekg, 


Name  and  addroaa 
ofMddor. 

Grew  BiTor,  Kentncky. 

1^1 

No. 

ii 

l1 

it 

TetoL 

1 

2 

Cboate    A    Braimer, 
Frankfort,  Kt 

Hunt  &  MoLun.Aa- 
bam,  Kv 

93.842.10 

$1,921.05 

$3, 842. 10 
6,035.20 
2,940.00 
3^965.00 
4,000.00 

$1.02L05 
2.828.62 
1,470.00 
1,992.50 
2,000.00 

$3.^2.10 
4,587.24 
2,940.00 
3,985.00 
4.000.00 

$15^36&« 
11.951.01 
12,000.00 
15.9tt:N 
16^000.00 

8 

4 

J.  Tom  Waiiama  A.  Bro. 

Bowline  Green,  Ky . . 
Weisa  A  Wood,  Evans- 

ville.  Ind 

8,100.00 
3,985.00 
4,000.00 

1.550.00 
1,992,60 
2;  000. 00 

5 

J.  E.  &  J.  N.  Abra- 
ham, Frankfort,  Ky.. 

The  bid  of  J.  Tom  WiUiams  A  Bro.,  was  accepted. 

Abstract  of  bids  received  and  opened  April  19, 1^*89,  hg  Mai,  D,  W,  Lookwood,  Corp$e/ 
JSngineers,  for  furnishing  dimension  stone  at  Lock  No,  1,  Barren  Biver,  and  Lock  No.  3, 
Green  Biver,  ^eninckg. 


Na 

Name  and  address  of  bidder. 

LockNOi  1. 

Barren  Birer, 

1302  cubic  yards 

dimension  stone. 

Look  No.  3, 

Green  Birer, 

3152  cubic  yaztls 

dimension  stone. 

T^vtaL 

I 

Sonthem  Constroction  and  Quarry  Com- 
nao V.  Nanhvillo,  Tenn 

Per  eubie  vard. 
$7.29 

Pereuhic  yard. 
17.92 

7.70 
10.00 

0w24 

$34,4».43 
24,370.40 
44,510.00 

ao.o)t.» 

8.137.SI 

2 

Willis  &  Co.,  Bochester,  Ky 

3 

4 

L  V.  Hoag,  Jr..  Pitteburgh,  Pa 

EigeumaoD  &  HoUerbach,  Bockport,  Ind.5 
(or  Green  Castle  stone) X 

10.00 
7.95 
6.25 

The  bid  of  Eigenmann  &  HoUerbach  was  accepted. 

Abstract  of  bids  received  and  opened  May  23,  1889,  bg  MaJ.  D.  W,  Loekwood,  Corptef 

Bngineers,  for  building  snag-boat  Wm.  Preston  Dixon, 


No. 


1 
2 
3 

4 


Name  and  address  of  bidder. 


James  Bies,  Pittsbnreb,  Pa 

Lambert  Bros,  dt  Co.,  Ironton,  Ohio 

M.  A.  Sweeney  A.  Bro.,  JeffersonviUe,  Ind 

Qneen  City  Bridge  and  Steam  Forging  Co.,  Cincinnati,  Ohio. 


Total  prios 
bi 


nd. 


$22,130 
18,900 
18.400 
21,1 


The  bid  of  M.  A.  Sweeney  &,  Bro.  was  accepted. 
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bsp'ort  of  ukutbnant  william  l.  bibert,  corps  of  engineers. 

United  States  Engineer  Office, 

Bowling  Green,  Ey,,  June  30, 1889. 

Sir:  I  have  tbe  honor  to  snbmit  the  following  report  of  operations  on  the  Green 
and  Barren  riTero,  Kentucky,  for  a  portion  of  the  fiscal  year  ending  Jane  :tt),  1889: 

The  work  on  these  rivers  is  carried  on  nnder  the  ''Indefinite appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation.'^ 

The  United  States  took  possession  of  the  locks  and  dams  of  these  streams  Decern- 
bei  11,  1888. 

From  December  until  March  no  work  except  tbe  operating  and  caring  for  the  locks 
and  dams  was  performed.  During  this  time  the  tools  and  appliances  necessary  to 
carry  ont  the  work  projected  was  purchased. 

The  condition  of  the  locks  and  dams  at  present  is  about  the  same  as  represented  in 
your  report  to  the  Chief  of  Engineers,  December  15, 1888. 

WORK  DONE. 

Look  No.  1,  Green  Hiver, — Constmcted  a  tool-house,  cleared  out  the  undergrowth; 
and  removed  some  old  buildings  from  Government  land. 

Look  Xo.  2,  Green  iSirer.—Constructed  a  tool-house  and  built  a  fence  around  the 
look-keeper's  dwelling;  built  a  crossing  over  mill-race,  and  cleared  ont  the  under- 
growth from  Government  land. 

Removed  2,500  cubic  yards  of  dredged  material  from  banks  at  upper  entrance  to 
lock.  Dredged  4,500  cubic  yards  of  material  fiom  upper  entrance  to  lock,  and  wheeled 
same  back  to  prevent  its  slipping  into  entrance  again.  Dredged  2,600  cubic  yards 
of  material  from  lower  entrance  to  lock  and  wheeled  same  back. 

Loaded  three  barges  with  sand  for  Lock  No.  3,  Green  River. 

Lock  No.  3,  Green  River. — Constructed  a  tool-house,  three  derricks,  80  feet  of  trestle, 
200  feet  of  tramway,  and  two  tramway  cars. 

Removed  2,450  cnbio  yards  of  stone  from  fallen  lock-wall  and  250  cubic  yards  of 
stone  and  clay  from  crib  below  river  wall  of  lock. 

Loaded  six  barges  with  broken  stone  for  Lock  No.  2,  Green  River. 

No  work  on  removing  fallen  lock- wall  has  been  done  since  May  27  on  account  of 
high  water. 

Transferred  to  tug  Maitie  from  below  the  fallen  lock  to  the  pool  above. 

Lock  No.  4,  Green  River, — Made  extensive  repairs  to  lock-keeper*8  dwelling,  virtually 
rebnilding  the  house  with  the  exception  of  the  stone  walls.    Constructed  a  tool-house. 

Lock  No.  1.  Barren  River, — Constructed  a  tool-house  and  fenced  in  the  Government 
property.    Removed  2,500  cubic  yards  of  material  from  behind  land  wall  of  locks. 

GENERAL  WORK. 

Built  two  decked  stone  barges  and  two  derrick  boats. 

Built  new  hull  for  dredge-boat;  the  machinery,  cabin,  etc.,  has  not  yet  been  trans- 
ferred to  new  hull. 

I  wish  to  call  especial  attention  to  the  condition  of  Lock  No.  2,  Green  River.  This 
lock  is  practically  beyond  repair,  the  foundation  of  both  walls  being  in  such  bad  cofi- 
dition  that  to  repair  them  would  be  very  expensive,  and  if  repaired  tbe  lock  would 
still  have  a  bad  location  and  a  very  poor  quality  of  stone.  The  present  location 
necessitates  an  annual  expenditure  of  about  $4,000  in  dredging. 

The  dam  is  located  at  the  head  of  a  lon^  rock  shoal,  and  when  all  loose  material  is 
dredged  from  the  lower  entrance,  there  is  scarcely  3  feet  of  water  in  the  summer 
season. 

To  obtain  the  draught  of  water  necessary  to  an  economical  shipment  of  coal,  it 
would  be  necessary  to  olast  out  a  channel  between  200  and  300  yards  in  length  below 
the*lock. 

In  view  of  the  bad  condition  of  the  lock,  together  with  its  faulty  location,  I  would 
recommend  that  no  extensive  repairs  be  made,  but  that  action  be  taken  as  soon  as 
possible  toward  rebnilding  and  relocating  the  lock^  trusting  that  it  will  stand  in  its 

{present  condition  and  answer  the  needs  of  navigation  nntil  the  completion  of  a  new 
ock. 

Very  respectfully,  yonr  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieut,  of  JCngineera. 

Miy.  D.  W.  LocKWOOD, 

Corps  of  Engineers,  U.  8  A. 

jBj^O  89 124 
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Commercial  ataiUticB  for  fiscal  year  ending  Jwne  30, 1889. 


ArtSeles. 


Beer cases  and  kegs. 

Cooperage m  L  bbis . 

Coal bashels. 

Cement barrels. 

Ifloar do... 

6  rain bushels . 

Ha7 tons. 

Hides namber . 

Handles do. . . 

Iron, manafaotured  .tons. 

Cattle bead. 

Hogs do... 

Horses do... 

Jacks do... 


Quantity. 

Yalue. 

2,354 

$4,708 

210 

216 

1.600,486 

150,643 

1,000 

1,600 

3.888 

18,440 

58,100 

28,050 

828 

10,048 

873 

3,402 

772,800 

38,643 

118 

8,260 

153 

3,825 

2,150 

21,500 

00 

8,000 

3 

1,600 

ArtftelM. 


Lnmber  —  feet,  B.  M. 

Iferohandlse tons. 

Produce 

Poets .aumber . 

Roots pounds. 

Salt barrels. 

Tobacco hhds. 

Ties,  railroad. .  Dumber. 

Logs feet,B.M. 

Whisky barrels. 

Passengers number . 


Grand  total 


Quantity. 


431,000 
15^000 


3.540 

30 

S.618 

3,000 

107, 7  0 

82,950,000 

300 

10.548 


Yslae. 


17.79 
3,7ai.M 

28,197 

U 

3,<1S 

300,  «W 

50.316 

1,244,2» 

36. 6W 

21.  ON 


5^735,750 


Report  of  lockages  from  December  11,  1888,  to  June  30, 1889. 


Days  operated. 

1 

Q 

8 

4 

201 

S 

Going  up. 

Going  down. 

0 

h 

0 

H 

Locks. 

QQ 

3 

1 

1 

a 
1 

QQ 

Barges  and 
flats. 

• 

1 

Green  Birer: 

No.  1 

193 
197 

148 
142 

72 
57 

75 
18 

188 
130 

67 
50 

860 

800 

20O 

41 

10 

03 
3 

"""34 

42 

901 
004 
200 
260 

204 

731 

No.  2 

HI 

No.  3 

No.  4 

190 
201 

58 

03 

25 
81 

27 

■ 

43 

57 
49 

24 
20 

144 

Barren  Biyer : 

No.  1 

364 

Total 

411 

186 

168 

872 

167 

001 

131 

2,316 

1.868 

GG3. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentucky  Biver  is  a  tribatary  of  the  Ohio  and  empties  into  it  at 
Garrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  object  being  to  repair  the  five  locks  and  dams  buHt  by  the 
State  of  Kentucky  and  extend  slackwater  navigation  for  a  draught  of 
6  feet  by  the  construction  of  additional  locks  and  dams  to  Beattyville, 
a  distance  of  261  miles  from  the  mouth  of  the  river. 


VfOBK  DONE  DUBINa  THE  TEAR. 

Lock  No.  6.— The  site  of  this  lock  is  32  miles  above  Frankfort,  Ky. 
The  necessary  land  about  the  lock  has  been  acquired  by  the  United 
States,  and  the  work  of  getting  out  stone  is  now  in  progress.  At  the 
commencement  of  the  fiscal  year  a  contract  was  in  force  with  CKBrien 
&  Co.,  who  were  to  furnish  the  stone  required.  At  this  date  they  were 
very  much  behind  in  their  work,  having  finished  but  little  over  one- 
third  of  the  backing  and  but  a  small  percentage  of  the  other  classes  of 
stone.    During  the  month  of  July  their  work  did  not  improve,  and 
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Aagust  2j  1888,  the  contractors  asked  to  be  relieved  from  their  con- 
tracty  which  reqa^t  was  refused  by  the  Chief  of  Engineers,  and  the 
contract  expired  by  its  own  terms  Angast  31, 1888. 

Proposals  for  furnishing  the  balance  of  the  stone  were  at  once  asked 
for  by  public  advertisement,  and  a  contract  was  subsequently  entered 
into  with  the  Mason,  Gooch  &  Hoge  Company,  at  a  considerable  ad- 
vance over  the  prices  under  the  O'Brien  &  Co.  contract. 

The  new  contractors  opened  a  quarry  about  250  yards  above  the  lock, 
but  the  quality  of  the  stone  proved  to  be  below  what  was  required  for 
dressed  face  and  special  stones. 

In  May  the  contractors  opened  an  additional  qnarry  near  Frankfort, 
where  the  same  objections  as  to  the  quality  of  stone  were  found  to  exist.. 

Arrangements  have  now  been  made  for  obtaining  the  dressed  face 
and  special  stones  from  Salem,  Ind.,  and  the  stone  so  far  furnished  from 
that  locality  has  proven  of  excellent  quality,  and  as  the  capacity  of  the 
works  is  between  30  and  40  cubic  yards  per  day,  there  will  be  no  trouble 
on  the  part  of  the  contractors  in  furnishing  the  stone  required. 

Up  to  the  close  of  the  fiscal  year  they  h^  furnished  the  following : 

Cabio  yards. 

Special  stone 23r 

Dressed  face «...« S75 

Qnarry  face. - 380 

Sqnared  stone 401 

Backing : 946 

As  the  balance  of  the  appropriation  for  the  Kentucky  Biver  will  be 
required  in  carrying  on  work  at  Beatty  ville,  no  other  work  than  that  of 
obtaining  stone  will  be  undertaken  at  Ko.  6  during  the  fiscal  year  end- 
ing June  30,  1890. 

Beattyville  Lock* — During  the  year  the  work  done  toward  building 
the  lock  has  consisted  in  quarrying  and  cutting  stone  at  Bock  Shoal 
Quarry,  4  miles  below  Beattyville,  and  in  preparing  the  site  for  the  lock 
at  Proctor. 

The  same  reasons  that  located  the  passes  of  the  old  dam  on  the  Proc- 
tor side  of  the  river  necessarily  fix  the  location  pf  the  Jock  on  the 
same  side,  and  this  has  necessitated  the  removal  of  the  old  guide- walls 
of  the  passes  as  well  as  the  Proctor  abutment.  Some  idea  of  the  amount 
of  the  material  taken  out  of  the  old  work  can  be  obtained  by  reference 
to  the  accompanying  report  of  Assistant  Engineer  B.  S.  Burnett. 

The  construction  of  this  lock  has  been  attended  with  many  difficulties 
from  the  start  At  times  it  has  been  very  difficult  to  secnre  labor,  and 
at  all  times  the  isolated  location  of  the  work,  poor  transportation  facili- 
ties, and  sickness  during  the  hot  season  have  operated  against  the 
work.  The  construction  of  the  Kentucky  Union  Bailroad  to  the  cross- 
ing of  the  North  Fork  will  be  of  great  advantage  to  the  Government 
work  at  this  locality,  as  it  will  enable  freight  to  be  sent  by  rail  to  within 
6  miles  of  Beattyville,  instead  of  80  miles  as  has  been  the  case  hereto- 
fore. 

During  the  fiscal  year  ending  June  30, 1889,  the  following  work  was 
done  at  Bock  Shoal  Quarry,  to  wit : 

Cabio  yaids. 

Dimension  stone  quarried 10,419 

Stone  catting : 

Dressed  face  stone 629.17 

Special  stone 375.22 

Pitch  or  quarry  face  stone 1,097.12 

Squared  stone 837 

Backing 3,646.26 
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In  stripping  and  extending  the  qnany,  44,242  cubic  yards  of  ^oth, 
12,402  cnbic  yards  of  loose  lock,  and  8,831  cable  yards  of  solid  rock 
were  excavated. 

At  the  site  of  the  lock  the  work  of  tearing  out  the  old  passes  and  the 
Proctor  abntnient  has  progressed  so  far  that  the  coffer  danai  is  now  being 
put  in.  The  quarry  is  about  4  miles  below  the  lock-site,  and  in  order 
to  transport  the  stone  to  it  a  pool  will  have  to  be  formed  by  patting  in 
a  small  dam  near  the  quarry  to  back  the  water  np  to  the  lock. 

It  is  hop<4  that  the  foundation  of  the  lock  can  be  put  in  this  fall. 

For  details  concerning  the  work  done  at  Beatty  ville  and  the  quarry,at- 
tention  is  invited  to  the  report  of  Assistant  EngineerBarnett  herewith. 

SNAG-BOAT  KENTUCKY. 

During  the  year  the  Kentticky  was  engaged  almost  exdasively  in  work 
on  the  lower  river, in  repairing  locks  and  cribbing  about  the  approaches, 
acting  as  tender  to  the  dredge  and  derrick  boat  and  removing  snags. 
One  hundred  and  two  snags  were  removed  from  the  channel. 

In  order  to  complete  the  two  locks  now  in  coarse  of  constructioo, 
with  their  dams  and  abutments,  to  wit.  No.  6  and  the  one  at  Beatty- 
ville,  and  to  commence  work  on  Nos.  7  and  8  by  securing  the  necessary 
laud  and  contracting  for  stone  for  construction  of  same,  an  appropria- 
tion of  $500,000  is  respectfully  recommended  for  the  fiscal  year  ending 
June  30, 1891. 

Money  sUUeinmU 

July  1,  1888,  amonnt  available * $96,120.81 

A moaDt  appropriated  by  act  of  Aagnst  11,  1888 loO,0U0.00 

Received  from  Tabler  d&  Coj^ar SOe.OO 


1 


July  1,  1889,  amount  expeu<led  during  fiscal  year,  exclusive 

of  liabilities  outHtauding  July  I,  1888 |i:i3,018.79 

July  1,  1889,  outBtanding  liabilities .\ 27,749.53 

July  1,  1889,  amount  covered  by  existing  contracts 68,4:)9.25 


276,020.81 


July  1, 1889,  balance  available. 


289,207.57 
'47,4ia.«4 

(Amount  (estimated )  reqni  red  for  completion  of  existing  project 1, 854, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  pf  river  and 
harbor  acts  of  1866  and  1867. 

*  Note.— The  change  in  amount  available  from  tbatreported  Jolv  1,  1888,  baa  been 
made  owing  to  the  reletting  of  work  covered  by  amount  reported  last  year  as  ''cot- 
ered  by  existing  contracts.'^ 

Ahairact  of  hide  received  and  opened  October  8, 1888,  hy  Mai,  D.  W,  Lockwood^  Corpe  of 
Engineere,  for  farniahing  etone  for  the  oonetmcUon  of  loet  in  the  Kentucky  River  mear 
Oregon,  Kentucky, 


Cat  stone. 

S 

§ 

o 

o 

2 

• 
Kame  and  ftddreu  of 
bidder. 

No. 

83 
fig 

«r5 

i 

Q 

II 
1 

.MO 

1 

1 

3 

i 

1 

PeTcu.yd, 

Pereu,yd. 

Percfuyd. 

P9reu.yd, 

Percu4fd. 

Ptreu.yd. 

1 

Mason,    Goooh    it 

HoffeCompaoy 

HoagdlbPetitdldier... 

$14.00 

$12.00 

$8.50 

$7.60 

$22.50 

$21.00 

$87,238L0» 

2 

16.45 

15.00 

11.00 

7.81 

2L0O 

2L00 

M^ML«7 

The  bid  of  Mason,  Qooch  6l  Hoge  Company  waa  accepted. 
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Ah$iraot  of  bids  reoeivid  and  opened  Jannary  3,  1889|  hy  May  D,  W.  Lockwood,  Ckfrps  of 
Bnifineer$f  forfumUMng  5,000  harrela  of  cement  for  use  i«  eoMtruction  of  lock  in  Ken- 
tuOcy  Biver,  at  Beatt^lle,  Ky. 


TSo. 


Vuan  aad  AddiMs  of  bidder. 


CHImer  &  Adams.  Lonto* 

H.  H.  HMnUton  A  Co.,  Bal- 
timore, Md. 


Natural  oe- 

m«Bt  on  oars 

at  Ford,  Ky., 

for  5,000 

barrels. 


PgrbarreL 
$1.21 

L77 


Natural 

oement  on 

barges  at 

BeattyrOle, 

Ky.,  for  5,000 

barrels. 


Per  barrel. 
No  bid 


...do 


Aggregate. 


8;8jO 


Bemarks. 


Diamond  or  star  brands  of 
Lonisrille,  Ky.,  oement 
265  pounds  to  oarrel  net. 

Cumberland  brand.  800 
pounds  net  to  barrel. 


The  bid  of  Oilmer  8.  ^^aoiB  was  accepted. 


skport  of  mr.  b.  8.  burnktt,  assistant  bnoinbkb. 

Unitkd  States  Enoinker  Oftick, 

Frankfort,  JTjf.,  June  30,  1889. 

Kajor  :  I  respectfally  sobmit  the  followinir  report  on  the  improvement  of  the  Ken- 
tneky  River  for  the  fiscal  year  ending  Jane  30,  i8H9 : 

LOCK  NO.  6. 

O'Brien  A  Co.,  eontraotors  for  famishing  stone  for  Lock  No.  6,  continaed  work 
until  the  last  of  Jaly,  and  then  failed. 

The  following  is  a  statement  of  the  different  classes  of  stone  famished  by  them 
daring  the  fiscal  year  ending  Jane  30, 1889 : 

Cnbfo  yards. 

Dressed  face  stone 7.56 

Qoarry  face  stone ' 190.58 

Squared..... 117.54 

Backing 69.05 

Mason,  Gooch  A,  Hoge  Company,  snccessfnl-  htdders  for  completing  famishing  the 
stone  for  Lock  No.  6,  commenced  work  in  Febrnary  by  opening  a  quarry  ahont  259 
yards  above  the  site  for  the  lock.  In  May  they  opened  an  additional  qnarry  near 
Frankfort,  fbr  the  pnrpose  of  getting  out  the  dressed  face  stone.  The  stone  was  not 
found  snitable  for  this  class  or  stone,  and  only  the  other  classes,  with  the  exception 
of  special  stone,  will  be  furnished  from  this  qnarry.  As  anthorised  by  you,  all  dressed 
fiice  and  special  stene  will  be  quarried  and  famished  fh>m  their  quarry  at  Salem, 
Ind. 

The  following  is  a  statement  of  stone  received  from  these  contractors :  Special, 
23  enbie  yards  10  inches ;  dressed  face,  375  cubic  yards  10  feet  12  inches ;  qnany  face, 
3S0 cnbio  yi^s  3feet  21  inches;  squared,  401  cubic  yards  5  feet  31  inches;  backing, 
946  cubic  vards  S6  feet  52  inches. 

Great  difflenUy  has  been  experienced  in  obtaining  a  quarry  where  suitable  stone 
could  be  found  fulfilling  the  requirements  of  the  specifications.  The  contractors  are 
roakinff  every  effort  to  complete  their  contract  on  time. 

The  United  States  property  line  was  rerun  by  Mr.  J.  H.  Westerfield,  assistant  en- 
gineer, and  comer-stones  set. 

A  platform  was  constmcted  50  feet  by  50  feet  for  marking  ont  work  and  making 
tem^ets  for  special  stone. 

BEATTYVILLB  DAM. 

The  work  of  razeeing  gnide-walls  was  resumed  early  in  September  and  suspended 
in  January,  and  resumed  again  in  May,  preparatory  to  putting  in  the  coffer-dam,  for 
the  purpose  of  excavating  and  putting  in  the  foundation  for  the  look. 
The  following  is  a  statement  of  material  removed  and  work  done : 
Ineide  gmUte-wdlU — Material  removed  from  wall :  Hewed  oak  timber,  9,700  linear 
liset}  stone  riprap,  2,859  cable  yards  -,  deposit  dirt  and  sand,  1,577  cnbio  yards;  sheet- 
ing-oak, 30,936  ^t,  B.  M. 
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Middle  ^ttide-ioaU.— Material  removed  from  wall :  Hewed  oak  timber,  16,722  Uoear 
feet ;  Btone  riprap,  4,517  cabio  yards ;  deposit  dirt  and  sand,  3,066  cnbic  yards ;  sheet- 
ing-oak. 51,736  feet,  B.  M. 

QuUiae guide-wall. — Material  remoyed  from  wall:  Hewed  oak  timber,  14,290  linear 
feet;  stone  riprap,  1,660  cnbic  yards;  deposit  dirt  and  sand,  750  cubic  yards;  sheet- 
ing oak,  31,385  feet,  B.  M 

Froteedonwall  along  the  Prootar  hank^  helow  ike  ** paesea."— The  wall  is  in  good  condi- 
tion; a  heavy  deposit  has  been  made  behind  it.  It  was  xaised  3  feet  during  the  past 
season ;  the  material  need  was  taken  from  the  guide- walls ;  stone  excavated  from  the 
walls  was  deposited  behind  it. 

Old  material  used  in  wall :  2,846  linear  feet  oak  timber;  1,122  cubic  yards  riprap 
stone ;  925  spikes,  assorted. 

Chmeral  loorit.— Oonstmoted  one  ice-house  ont  of  old  material  taken  from  theffoide- 
walls ;  made  and  rigged  two  derricks  for  handling  material ;  laid  4,000 feet,  B.  M.,of 
sheeting  on  the  dam ;  bnilt  blacksmith  shop  on  the  Proctor  bank ;  constructed  tatun- 
way  from  upper  end  of  shore  guide- wall  to  protection  wall  below :  bnilt  trestlingand 
bridge  for  tramway  over  ravine ;  built  cement  house  on  Beatty  ville  side,  138  feet  by 
30  feet  bv  7  feet  ^  constructed  tramway  from  abutment  to  house ;  laid  14,000  linear 
feet  of  old  oak  timber  for  raising  house  above  high- water  line ;  built  shed  over  hoist- 
ing engine ;  made  6  car-frames  and  6  dump-boxes ;  removed  7,800  assorted  spikes 
from  oak  timber;  sharpened  and  straightened  7,800;  removed  144  bolts, assorted;  re- 
moved 327  wood-screws ;  bnilt  1  pile-driver  flat  complete ;  bnilt  2  out-houses  and 
1  carpenter  shed ;  repaired  office  building ;  general  carpenter  work  repairing  tooU; 
general  blacksmithing  work ;  storing  cement. 

Prejeetfor  the  fieoal  year  ending  June  30,  1890. — Constructing  coffer-dam  for  new 
lock ;  excavating  to  solid  rock  for  foundation ;  putting  in  masonry  foundation ;  con- 
structing temporary  dam  at  Rock  Shoal  for  the  purpose  of  pooling  water  to  the  site 
for  new  lock  for  the  transportation  of  foundation  and  dimension  stone. 

NXW  BTONE  LOCK. 

Quarry  ai  Boek  SheaL—Work  was  continued,  quarrying  and  cutting  stone,  until 
latter  part  of  November,  when  it  was  discovered  uiat  the  stone  freshly  quarried  and 
full  of  sap  was  being  cracked  by  frost.  Cutting  stone  was  suspended  until  middle 
of  April.  It  was  found  necessarv  to  extend  quarry,  and  the  work  of  stripping  the 
extension  was  carried  on  throughout  the  winter.  Considerable  trouble  was  experi- 
enced in  preventing  the  hill-side  slipping.  Several  large  slides  occurred,  increasini; 
the  cost  of  stripping.  The  bank  above  the  quarry  was  shored  with  heavy  timber 
bolted  to  the  rock  along  the  whole  length  of  the  quarry.  The  work  at  this  onarry 
has  cost  fully  20  per  cent,  more  than  it  would  in  a  more  accessible  place.  AU  me- 
chanics, stone-cutters,  and  laborers  have  to  be  paid  high  wages  in  order  to  retain  a 
working  force ;  and  from  its  isolation  and  lack  of  direct  communication  with  rail- 
roads the  transportation  of  material  is  costly. 

The  following  is  a  detailed  statement  of  work  done : 

Dimension  stone  quarried :  10,414  cubic  yards. 

Dressed  stone :  Dressed  face,  929  cubic  yards,  17  feet ;  special  stone,  375  cubic  yards, 
22  feet;  pitch  face,  1,097  cnbic  yards,  12  feet ;  squared,  837 cubic  yards ;  backing,  3,646 
cubic  yards,  26  feet. 

Material  excavated  and  removed  in  stripping  and  extending  quarry :  Earth,  44,S43 
cnbic  yards;  loose  rock,  12,402  cubic  yards;  solid  rook,  8,831  cubic  yards. 

Carpenter  work, — Built  two  carpenters'  sheds,  one  pattern- house. 

Stripped :  Three  quarter-houses,  pattern-house,  office,  store-house,  blacksmith  shop; 
enlarged  blacksmith  shop ;  built  sheds  over  two  engines  ;  dressed  and  made  four  der- 
ricks complete ;  repaired  booms  and  masts  of  five  derricks ;  made  seven  derrick-seats 
and  frames ;  cut,  dressed^  and  placed  two  hundred  and  thirty  railroad  ties ;  laid  floor, 
50  feet  by  50  feet,  for  laying  out  lock  and  making  templets  for  special  stone. 


tool-boxes,  6  benches,  2  desks,  6  guy-fastenings,  8  doors,  4  pairs  steps,  10  trestles,  ^ 
awning-frames. 

Repaired  and  dressed  128  straight-edges.    Calked  and  repaired  skiflb  and  freight- 
boat,  and  did  general  repair  woA. 

General  iiwA;.~£xcavated  180  cubic  yards  of  material  for  platform  for  laying  out 
lock  and  making  templets ;  repairing,  changing,  and  extending  railroad  track  ;  clear- 
ing cutting-yard  of  quarry  chips ;  rigging,  setting  up,  and  moving  derricks ;  removed*^ 
470  cubic  yards  of  material  extending  track ;  laid  200  linear  feet  of  timber  for 
track ;  built  trestling  for  track ;  moved  the  following  buildings :  office,  two  engine 
sheds,  water-tank,  out-house,  1  pump  for  railroad ;  laid  620  linear  feet  of  track ;  snor- 
ing up  bank  behind  quarry;  laid  1,125  linear  feet  of  timber  in  this  work;  made 
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ditches  arouud  all  bnildings ;  hauling  stone  from  qaarry  to  cutting-yard  and  slack- 
ing out  stone ;  hauling  water  for  use  of  employ^  one-half  mile. 

Fnijtcifcr  the  fiteai  year  ending  June  30,  1890.— Completing  quarrying  and  cutting 
stone. 
Bespeotfnlly  submitted. 

R.  S.  Burnett, 

AeHstant  Engineer, 

To  M%j.  D.  W.  LocKWOODy 
Ceirpe  of  JSingineere,  U.  S.  A. 


COMMBRCIAL  STATISTICS. 


Tirade  ef  ike  Upper  Kentucky  Biver,  Kentucky ,  farfiecal  year  ending  June  30, 1889. 


Artidea. 

Quantity. 

Yslue. 

Articles.                Quantity.        Value. 

1 

Brick number.. 

Beer cases . . 

65.000 

860 

42,000 

4,800 

2,160 

8,800 

500 

446 

240 

153 

236,000 

865^000 

86,000 

0520.00 

7201 00 

6.880.00 

7.200.00 

16,060.00 

6, 100. 00 

7,840.00 

2,076.00 

960.00 

11,475.00 

4,248.00 

6,840.00 

6,100.00 

10,000.00 

160.00 

Salt barrels.. 

Stoue,rongh . .  cubic  yds . . 

Ties,  railroad,  numoar.. 

Logs: 

Assorted do 

Poplar do — 

Oak .«v  .do. . .  • 

Walnut do 

Stavea do.... 

Tobacco  —  hogsheads . . 

Whisky :.!Wrels.. 

Hiseellaneons  mercban* 
dise tons.. 

Passengers number. . 

Total 

2,660 

1,600 

110,000 

36.400 

06.200 

79,640 

28,150 

125.850 

110 

145 

8,120 
2.160 

|^800.00 
1.500.00 

Coal bosbels.. 

Cemant barrels.. 

Plour do.... 

drain bushels.. 

Hay tons.. 

Hogs number.. 

Hides do.... 

Iron,  mannfiM}t'd...ton8.. 

Oak feet^RM.. 

Poplar do — 

Walnut do.... 

ProdniM 

44,000.00 

109,200.00 

288,860.00 

238,620.00 

281, 500. 00 

3, 183.  75 

11,000.00 

10,876.00 

1,624,000.00 
6,375.00 

Boots pounds.. 

390 

2,706,732.75 

O  G4. 


OPERATING  AND  KEEPING  IN  REPAIR  THE  FIVE  L0CK8  AND  DAMS  ON 

THE  KENTUCKY  RIVER,  KENTUCKY. 

The  Uuited  States  acqaired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  found  to  be  in  a  sadly  crippled  condition ; 
the  dams  being  in  an  advanced  stage  of  decay,  while  the  gates  and 
operating  machinery  of  the  locks  were  in  sach  state  as  to  need  absolute 
removal  or  extensive  repairs. 

Most  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide-walls,  above  and  below  the  locks,  have  been  constructed  and 
the  banks  about  locks  aod  abutments  protected  by  timber-cribbing, 
where  necessary  to  prevent  them  from  ero^on. 

At  present  there  is  good  slackwater  navigation  to  Oregon,  99  miles 
from  the  Ohio  Eiver. 

The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
lishing the  security  of  the  locks,  dams,  and  accessories,  and  that  pro- 
jected for  the  fiscal  year  ending  June  30, 1890,  has  the  same  object  in 
view. 

It  had  been  expected  that  the  allotment  of  last  year  would  be  suffi- 
cient to  complete  the  extensive  repairs  at  the  different  locks,  but  it  was 
found  that  the  projected  work  at  ^0.  1  would  have  to  be  extended  to 
obtain  the  object  sought,  and  the  giving  way  of  some  of  the  arms  indi- 
cated that  new  gates  were  necessary,  while  at  No.  2  high  water  pre- 
vented the  construction  of  the  new  abutment  as  intended. 

Part  of  the  old  plant  requires  complete  removal,  to  wit :  The  dredges, 


1976     UEPORT   OP   THE   CHIEF  OP  ENGINEERS,  U.  8.  ARHT. 

two  dump  SCO WH,  and  the  derrick-boat.  These  have  become  so  badly 
decayed  and  worn  out  as  not  to  be  worth  repairing. 

During  the  past  year  13,883  cubic  yards  of  material  were  removed 
from  about  the  lock  entrances.  Some  dredging  is  required  after  every 
high  water,  and  while  the  quantity  of  material  in  each  instance  maybe 
small,  its  removal  is  absolutely  necessary  to  insure  the  full  capacity  of 
the  navigation. 

Wherever  slide-valves  have  been  put  in  to  replace  the  old  butterfly 
valves,  the  leakage  has  been  much  less  than  before  and  the  improve- 
ment marked. 

It  is  proposed  to  apply  the  allotment  fbr  the  fiscal  year  ending  Jnoe 
30,  1890,  as  follows: 

Lock  Xo,  I.— Rebuilding  lower  riyer  guide-waU.  Constructing  lower  lock-gates. 
Repairing  Hteps  to  dam.  Patting  iu  Hlide-valveB  in  upper  gates.  Dredging  entrancM 
when  neceHaary. 

lA>ck  Ao.  2. — Constructing  stone  abutment.  Putting  slide-valves  in  upper  gatea. 
Building  double  dwelling  for  keeper.  Repairing  step-sheeting  to  dam.  Dredgiog 
entrances  when  necessary. 

Lock  No.  3. — Constructing  one  single  keeper's  dwelling.  Repairing  lock-wall. 
Grading  around  dwellings,  making  brick  walks.  Dredging  entrances  when  neciw- 
sary. 

Lock  No,  4. — Repairing  step-sheeting  of  dam.  Placing  new  operating  irons  on  up- 
per and  lower  gates.    Dredging  entrances  to  lock  and  the  Leestown  and  Clifton  bar& 

Lock  No.  5. — New  single  dwelling  for  keeper.  Complete  leveling  of  dam.  Com- 
lete  grading  and  paving  bank.    Dredging  when  necessary. 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  onik^ 
portion  of  the  Kentucky  River,  Kentucky ,  tmprooed  by  locks  and  dams  during  the  fiscal 
year  ending  June  30,  1889. 


Months. 


1888. 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

1889. 

Jau 

Feb 

Mar 

Apr 

May 

June 

Totul8 


Look  No.  1. 


S.il- 
arius. 


Labor 
and  ma- 

toriHL 


$31)2.  80 
102.  35 
32:{.  90 
252.  KO 
261.20 
165.  00 


228.  23 
1G5.  (>0 
198.  00 
165.  00 
231.20 
159.00 

2,614.46 


Dredg- 
ing. 


$9.  00$I42.5:t 


705. 39 

431.20 

1,502..^ 

7,  876. 06 

2,389.53 


351.45 
41.  80 
10. 54 


455.89 
13,875.41 


122. 00 


199.50 


19.00 


18.00 

134.  30 

18.00 

053.83 


Current 
and  con- 
tingent 
expensea. 


$:a.98 

4.40 
12.98 
13.85 
15.88 
16.20 


14.87 

14.40 

5.  32 

2.15 


2.00 
U3.03 


Total. 


$465.31 

994.62 

768.08 

1,  760.  20 

8. 352. 64 

2,570.73 


613.  55 
223. 20 
213.86 
185.15 
365.  50 
734.89 

17,256,73 


Look  No.  2. 


Sal- 
aries. 


$302.80 
162. 33 
323. 90 
165.00 
261.20 
165.00 


238.73 
165.00 
19a  00 
165.00 
230.21 
159.00 

2,538.17 


Labor 
and  ma- 
terial. 


$193.31 

1.086.60 
888.45 

2, 397. 59 
196.69 
66a  12 


945.86 
076.25 
1,528.05 
79a  28 
154.00 
2L00 

9,847.10 


Dredg 
ing. 


CoTTent 
and  con- 
tingent 
expenaea. 


$142.93 

♦3.73 

•«••«• 

4.40 

17.22 

6.75 

5.:is 

a  95 

19.00 

14.88 

14.50 

'2.07 

1.80 

l&OO 

LOO 

104.03 

66.18 

1 

Total. 


161137 

1,253.33 

1.229.57 

2,508134 

463.27 

834.07 


1.2ia47 

Lli^i-TS 

1,729.02 

965.  b8 

384.21 

100.  M 
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DetmUd  statement  of  exptM€»  tiMvrred  in  preserving  and  fnaintaining  navigatien  on  that 

portion  cj  the  Kentntkg  Biver,  Kentucky ^  etc, — Continued. 


Months. 


1888. 

Jalj 

Aug 

Sept 

Oct 

Nov 

Deo 

1880. 

Jan. 

Feb 

Ji»T 

Apr .'. 

fv 

June 

Totals. 


Loel(  Ko.  S. 


Sal- 

ariea. 


Labor 

andma- 

tMrtal. 


t30a.07 
162.34 
823.00 
180. 
261. 
220.00 


502. 
201, 


$139180 
l,10-i.03 
1,475.55 
217.81 
411.40 
813.47 


203.731,464.04 
184.33 


108.00' 
165.65 
231.20 
150.00 


2,682.03 


73.02 
62.86 
07. 8e 
57.01 


I>redg- 

log. 

Current 

and  eon- 

tingent 

expensea. 

$5.86 

i^'bo 

03.73 
21.78 
16.74 
32.25 
7.48 
22.21 

10.00 
14.50 

11.25 

Total. 


18.00 


l&OO 


0,006w4B  220.36        120.31 


2.07 
1.80 


1. 00 


$451.06 
1,877.05 
1, 816. 10 
2,430.56 
1,680.08 
1,200.68 


1.788.02 
10&83 
t73.00 
247.81 
820.00 
235.01 


12,030.08 


Look  Kb.  4. 


8al. 
ariea. 


$302.80 
162.84 
328.80 
215.00 
170.05 
2*20.00 


283.73 
184,38 

loaoo 

165.00 
231.20 
158.00 


2,626.25 


Labor 

and  ma' 

teriaL 


Dredg 
ing. 


$472.82 
2,157.63 
2, 148.  74 
4,814.05 
2,18&01 
8»303.83 


1.627.82 

0.60 

170.16 

24.00 


56.61 


16,072.66 


$9l86 


Gorrent 

and  eon. 

tingent 

ezpenaaa. 


10.00 
14.50 


laoo 
iaoo 


7&36 


$25.01 
124.72 
10.74 
10.50 
80.38 
18.86 


15.20 
.80 
ia21 
406.00 
14.80 
16.16 


TotaL 


$806.00 
S.444.60 
2.483.38 
5,030.55 
2r440.24 
8,537.00 


1,855.75 
900.23 
88a  37 
613.00 
246  00 
247.77 


735).3ft20,400.66 


Ifontha. 


i88a 

July 

Aug 

Sept 

Oet 

Not 

Dee 

1880. 

Jan 

Feb 

Mar 

tS^y .:.:::: 

Jnne 

Totals.. 


Look  Ko.  5. 


Salaries. 


$802.  PO 
162.33 
323.00 
215.00 
261.20 
220.00 


203:74 
184.34 
106.00 
165.05 
231.20 
150.00 


2,7ia51 


Labor 
and  ma- 
terial. 


$7.66 

17.06 

260.70 

777.62 

1.111.75 

66a  70 


1, 46a  64 


57.54 

173.61 

26.26 


4,575.46 


Dredg- 
ing. 


$5.86 
122.60 
200.00 
261.66 


Carrent 
and  con- 
tingent 
expenses. 


145.00 


10.00 

14.50 


laoo 


laoo 


884.52 


$3.74 
24.31 

a  74 

12.71 
ia35 

ia4i 


14.00 


17.60 

1.80 


4.00 


122.56 


Total. 


$3?0.06 

827.12 

802.34 

1,266.00 

1,380.30 

1,050.11 


1,704.28 
108.84 
21&60 
242.34 
404.81 
207.26 


8,309.05 


XT.  S.  snag-boat  Kentooky. 


Salaries. 


Labor 

and  ma- 

teiial. 


00  $1 


$60& 
872.16 
841.60 
87a  50 
860.50 
842.00 


1, 004.  5b 
782.50 
66a  32 
455.00 
45a  00 
405.00 


a  750. 08 


1,047.14 
140.46 
131.55 
220. 14 
3a  15 
200.86 


41.65 

31.50 

100.62 

142.71 


Carrent 
and  con- 
tingent 
expenses. 


$4.00 


28.70 


2,20a48 


4.80 


Total. 


$1,747.04 
1,012.62 

07a  05 
l,00a64 

002.65 
1,132.86 


1,046.15 
8)4.00 
75a  04 
507.71 
45a  00 
52a  70 


11.054.36 


RECAPITULATION. 

LookKo.  1 $17,256.73 

Lock  No.  2 12. 64a  48 

Lock  No.  8 12,030.08 

LoekNo.4 20,400.66 

Look  No.  5 8,800.05 

Snag-boat  JS>ti(ii0iy .' 11,064.86 

Total  incurred 81,76a  36 
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Abitraet  of  bidi  received  and  opmed  September  20,  188d,  fry  Maj,  D,  W.  Lockmood,  Corp 
of  Engineert,  for  furmishing  matariaU  and  labor  for  con$trueUng  i^Mpers*  dwellingttit 
Loeka  No$,  3,  4,  and  5,  Kentuokjf  Biverj  Kentucky, 


No. 

Kftme  and  addreM  of  bidder. 

Look  Ko.  8, 
onehooM. 

Look  No.  4. 
obohoaae. 

Look  No.  S. 
onebonae. 

AttTBgPt^ 

1 

Cboftte  &  BrAwner.  Arankfort.  Kt  ............. 

$2»04L10 

♦a.04Lia 

$2,041.10 

I112L3I 

The  bid  of  Choate  &  Brs wuer  was  accepted. 


bspobt  of  mb.  b.  8.  bubnbtt,  asbistakt  xngikbbjt. 

United  States  Enoixkbb  Office, 

Franlifort,  Ky,,  June  ;M>.  1889. 

Majob  :  I  respeofcf  nlly  submit  the  following  report  on  the  operating  and  care  of 
canals  and  th&uiaiucaining  and  preserving  of  navigation  on  the  Kentucky  River  for 
the  fiscal  year  ending  June  30,  1889: 

Part  of  the  work  projected  for  last  year  could  not  be  completed  on  account  of  in 
unnsnai  stage  of  water,  the  work  requiring  very  low  water.  The  lower  river  guide- 
wall  at  Lock  No.  1  and  the  leveling  of  dam  at  No.  5  are  the  works  not  completed. 
Where  grading  and  paving  were  done  at  the  several  locks,  it  was  found  necessary  to 
do  much  more  than  was  contemplated.  The  stone  used  in  making  repairs  was  qaar- 
ried  by  hired  labor  in  the  vicinity  of  the  locks.  All  the  other  material  was  purchased 
by  contract,  and  ail  construction  done  by  hired  labor,  with  the  exception  of  neir 
dwellings  for  lock-keepers. 

Numerous  small  rises  have  occurred  during  the  year,  but  no  extreme  high  rises. 
The  pools  have  been  full,  there  not  being  less  than  6  feet  of  water  on  the  lower  mitw- 
sill  at  any  of  the  locks  throughout  the  year. 

All  works  constructed  and  repairs  made  have  stood  well,  and  no  damage  has  been 
done  at  any  point. 

One  coal-barge  was  sunk  in  the  entrance  of  Lock  No.  3,  caused  by  several  planks 
being  knocked  off  her  bottom  while  being  pushed  over  some  drift ;  and  one  small 
steam-boat  was  sunk  at  the  mouth  of  the  river  while  tied  to  the  bank. 

No  steps  have  been  taken  by  corporations  controlling  bridges  obstracting  naviga- 
tion to  make  the  necessary  alterations. 

A  new  dredging  plant  is  needed  badly.  The  dredge  transferred  to  thia  river  from 
the  Louisville  and  Portland  Canal — where  it  had  been  condemned  some  years  ago— is 
in  very  bad  cop.dition.  The  hull  could  not  be  repaired  to  advantage,  as  timbers  are 
all  rotten  and  it  is  with  difficulty  that  it  is  kept  afloat.  The  dump-ecows  are  in  as 
bad  condition. 

The  following  is  a  detailed  statement  of  the  work  done  during  the  past  year : 

LOCK  NO.  1. 

Paving  bank  between  lock-wall  and  turnpike. — One  thousand  three  hundred  and  ninety- 
six  square  yards  of  paving  laid ;  331  cubic  yards  of  sand  placed  on  paving. 

Lower  shore  guide-walL — The  old  wall  was  removed  to  an  elevation  of  o  feet  above 
the  lower  miter-sill;  2,678  linear  feet  of  old  timber  were  removed,  and  1,256  cubie 
yards  of  stone  and  dirt. 

In  reconstructing  the  wall  it  was  found  necessary  to  extend  it  further  down  the 
ri  ver,  making  a  return  to  the  top  of  the  bank,  to  mi^e  the  entrance  safer.  Boats  were 
damaged  and  delayed  on  account  of  the  strong  reaction  of  the  water  at  certain  staiees 
of  the  river.  The  wall  was  constructed  410  feet  in  length;  material  expended,  31,896 
linear  feet  of  hewed  white  oak  timber ;  5,499  cubic  yards  of  riprap-stone  tilling ;  1S,560 
pounds  of  spikes. 

Lower  river  guide-wall. — This  wall  was  not  construct'Cd  as  contemplated,  on  account 
of  the  continuous  high-water  stage  of  the  Ohio  River.  Bemoved  5,400  linear  feet  of 
old  oak  timber  and  1,063  cubic  yards  of  stone. 

Upper  ehore  guide-wall. — ^The  upper  end  of  this  wall  was  raised  5  feet.  Material  ex- 
pended, 250  linear  feet  of  timber,  150  cubic  yards  of  stone,  200  pounds  of  spikes, 
Ten  thousand,  three  hundred  and  nine  cubic  yards  of  clay  and  gravel  filling  were 
placed  behind  the  wall 

Upper  river  guide-wall. — Sheeted  the  inside  face  of  wall  with  S-inoh  oak  lomber. 
Material  expended,  1,285  feet,  B.  M. 
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Ahutment  aiid  extensionB. — Placed  67  cubic  yards  of  clay  aloog  upper  exteilsioti  to 
stop  small  leaks  under  it;  cut  and  placed  I*i5  cords  of  willows  benind  lower  ex ten- 
aion  to  aid  in  collecting  sediment ;  removed  500  cubic  yards  of  stone  from  front  cribs 
to  rear  ones  to  aid  uniform  settlement. 

Lock-watU. — Dressed  the  entire  top  of  river  wall  where  coping  was  defective,  and 
filled  in  with  Portland  cement  all  defective  places;  403  square  yards  of  cement  placed. 
Removed  5  cubic  yards  of  old  coping  and  reset  5  cubic  yards  of  new.  Pointed  entire 
wall,  except  inside  face. 

Fencing, — Constructed  1,182  linear  feet  of  new  fence  around  United  States  propertv. 
Built  stone  masonry  wall  from  lower  end  of  lock- wall  back  b5  feet ;  laid  32  cubic  yard^ 
of  masonry. 

General  foorl;.— Graded  bank  above  turupike;  removed  10,309  cubic  yards  of  mate- 
rial«  Made  ditch  above  pike  the  entire  length  of  pike,  through  UuitM  States  prop- 
erty. Repaired  lower  lock-gates  by  bolting  straps  on  five  anus  which  were  cracked 
by  water-pressure.  Made  one  wooden  ca()8tati  for  lower  gates.  Repaired  all  operat- 
ing irons.  Repaired  tool-house  and  tools.  Regraded  pike  from  office  to  bridge  above 
the  lock,  and  placed  45  cubic  yards  of  broken  stone  on  the  same.  Built  office-build- 
ing above  the  turnpike.  Made  fill  betweeu  lower  end  of  lock-wall  and  pike :  placed 
148  cubic  yards  of  material.  Made  steps  from  look- wall  to  the  pike.  Made  walks 
around  lock-house.    Painted  lock-gates.    Calked  skiffs. 

Dredging. — Removed  from  upper  and  lower  eutrance  2,456  cubic  yards  of  material. 

There  was  no  snspetfbion  of  navigation  at  this  lock  from  any  cause  during  the  year. 
Highest  water  occurred  November  10,  lower  gauge  reading  :i6  feet.  The  Ohio  River 
kept  up  almost  continaouHly  during  the  year.  The  lowest  water  occurred  August 
12,  lower  gauge  reading  6.10  feet. 

LOCK  NO.  2. 

Ifew  dbuimeni. — Continuous  high  water  prevented  the  construction  of  this  abutment 
this  season.  All  the  material  was  purchased  and  the  necessary  stone  quarried  and 
cut  at  quar^  on  Government  laud  at  Lock  No.  6. 

Quarried  273  cubic  yards  of  dimension  stone;  out  653  cubic  yards  of  dimension 
pitch-face  stone  and  15  cubic  yaitls  of  coping. 

Quarry. — At  the  quarry  above  lock  on  United  States  property  there  were  quarried 
4,534  cubic  yards  of  riprap  stone ;  1,978  cubic  yards  of  material  were  removed  in  strip- 
ping the  quarry  (the  object  in  quarrying  stone  at  this  point  was  to  obtaiu  a  site  for 
a  new  lock-keeper's  dwelling,  as  well  as  to  obtain  the  riprap  stone  used  at  the  several 
locks  in  the  most  economical  niauner) ;  27.5  cubic  yards  of  dimension  stone  were  cut; 
iJso  49  st«p-stoneSb    All  stone  quarried  was  used  at  Locks  Nos.  1,  2,  and  3. 

Lock-walls. — ^Ten  cubic  yards  of  defective  copiug-stone  were  removed  and  replaced 
with  new.  Other  defective  coping  was  dressed  and  filled  with  Portland  cemeut,  and 
wM  pointed. 

The  retaining- wall  at  upper  end  of  lock-wall  was  repaired ;  9  cubic  yards  of  ma- 
sonry laid,  and  three  steps  placed. 

Paving. — Two  hundred  and  ten  square  yards  of  paving  laid ;  60  cubic  yards  of  sand 
placed  ou  paving. 

/>am.— Step-sheeting  was  reepiked,  and  8  defective  pieces  removed  and  replaced 
with  new  timber. 

General  witrk. — Painting  lock-gates,  repairing  operating  irons,  removing  drift  from 
entrance,  repairlhg  tools  and  tool  house. 

Dredging. — Removed  1,309  cubic  yards  ot  material  from  entrances  and  lock-pit. 

There  was  no  suspension  of  navigation  from  any  cause  at  this  lock  during  the  year. 
The  lowest  gauge-reading  occurred  August  17;  lower  gnage  read  fug  6.20  %et,  upper 
7.60  feet.  Highest  water  occurred  September  4 ;  lower  gauge  reading  23.20  feet, 
upper  14.30  feet. 

LOCK  NO.  3. 

Baieing  and  extending  the  abutment  brlow  the  dam. — ^To  prevent  further  caving  of  the 
bank,  endangeriue  the  abutment,  a  return-wing  was  constructed  from  lower  end  of 
old  extension  to  the  top  of  the  bank  and  the  old  work  raised  6  feet. 

Material  expended  on  this  work  as  follows:  5,248  lineal  feet  hewed  white  oak  tim- 
ber, 782  cubic  yards  of  riprap  stone,  2,950  pounds  of  spikes. 

Paving  and  grading  hank  behind  loek-wall. — Removed  old  grist-mill  from  slope;  re- 
moved 658  cubic  yards  of  old  paving-stone ;  removed  3,761  cabic  yards  of  earth ; 
removed  15  large  trees. 

This  material  was  all  utilized  in  tiUinff  between  lower  shore  guide-wall  and  old 
lock-house,  between  upper  shore  wall  and  tool-house,  and  between  top  of  bank  be- 
hind lock-wall  and  new  lock-house. 

Stone  steps  were  laid  from  lock- wall  to  top  of  the  bank;  33  stones  were  dressed 
and  laid  in  this  work.    One  thousand  one  hundred  and  forty-two  square  yards  of 
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paviDg  Iai<l :  492  lineal  feet  of  curbing-stone  dressed  and  laid  at  edge  of  paving  on 
grade  »od  along  the  sides  of  steps. 

Lock  keeper* s  dwelling, — One  single  dwelling  was  constmoted  by  contract. 

Repairing  lock-gates, — A  cofTer-cutni  was eonstmcted  across  npper  entrance ;  145  cubic 
yards  of  deposit  was  removed  from  around  gates ;  four  old  filling  valves  were  taken 
ont  of  gates  and  new  slide-valves  pnt  in,  together  with  entire  new  set  of  operatiDg 
irons. 

Fencing, — The  old  fence  around  United  States  property  was  removed  and  a  new  one 
built. 

General  work. — ^Three  hundred  and  six  square  yards  of  sod  was  placed  on  bank 
above  the  paving,  to  prevent  its  washing;  52  cubic  yards  of  stone  masonry  laid 
on  slope  wall,  extending  from  upper  end  of  lock- wall  to  top  of  the  bank  ;  171  cnbtc 
yards  of  sand  was  placed  on  the  paving.  Removed  75  cubic  yanls  of  loose  stone  from 
lower  entrance  to  lock.  Laid  oak  floor  in  cellar  of  new  lock-house.  Raised  tool- 
house  2  feet  above  the  ground ;  shingled  and  whitewashed  it.  Painted  lock  gat«. 
Repaired  operating  irons.  Removed  drift  from  entrance. 

Dredging. — Removed  1,749  cubic  yards  from  entrances. 

Navigation  was  suspended  at  this  lock  four  days,  December  9th  to  13th,  caused  by 
a  loaded  coal-barge  sunk  in  upper  entrance.  While  this  was  being  raised  the  ujiper 
entrance  was  coffer-dammed  and  the  new  slide-valves  pnt  in  gates. 

Highest  water  occurred  November  30 ;  upper  gauge  readin|t  15.40  feet»  Idwer  ^ 
feet.  Lowest  water  occurred  August  13 ;  lower  gauge  readtnf  6.40  feet,  upper  B.30 
feet. 

LOCK  MO.  4. 

Lower  ehore  guide-wall, — ^Most  of  the  stone  taken  out  of  the  old  slope  wall  was  used 
in  paving  bank  behind  lock- wall  and  building  masonry  grade-walla  at  each  end  of 
the  lock. 

The  following  material  was  removed :  1,110  cubic  yards  of  stone ;  463  cubic  yards 
of  earth ;  300  cubic  yards  of  old  cribbing  from  the  lower  end. 

The  wall  was  reconstructed  to  within  18  inches  of  the  top  of  lock- wall  of  oak  tim- 
ber and  stone. 

The  following  material  was  used  in  its  construction :  19,960  linear  feet  of  hewed 
white-oak  timber;  3,034  cubic  yards  of  riprap  stone;  24,899  pounds  of  spikes.  Totsi 
length  of  wall,  321  feet.    The  top  of  the  wall  was  payed  with  stone. 

fading  and  paving  hank  behind  look- wall, — ^AU  old  paving  was  taken  oat  and  the 
bank  graded  from  the  lock- wall  to  top  of  the  bank  to  a  uniform  slope  of  4  to  1. 

At  each  end  of  the  lock-wall  masonry  grade  walls  were  built,  they  also  extending 
to  the  top  of  the  bauk. 

The  paving  was  extended  up  to  average  high- water  line,  and  firom  that  line  to  top 
of  bank  sod  was  laid. 

The  following  is  a  statement  of  material  removed :  360  cubic  yards  of  paving  stone, 
540  cubic  yards  of  earth,  6  large  sycamore  trees. 

The  following  material  was  used  in  repairing  and  grading  bank  :  210  cubic  yards 
of  earth  used  in  filling  sunken  places ;  656  cubic  yaras  of  stone ;  645  cubic  yards  of 
stone  masonry  were  used  in  bliilding  grade  walls. 

Stone  steps  were  laid  from  lock-wall  to  top  of  bank  ;  35  stones  were  quarried  snd 
dressed  and  placed  ;  1,555  square  yards  of  sod  were  laid  from  pavipg  to  top  of  the 
bank  ;  245  en bic  yards  of  sand  placed  on  paving. 

Look-walU. — All  defective  coping-stone  was  dressed  out  and  Portland  cement  fillinc 
put  in ;  23  cubic  yards  of  coping  taken  out  and  replaced  by  new  stone ;  recnt  snd 
repainted  water-gauges. 

Upper  shore  guide-wall. — The  stone  in  the  cribbing  was  leveled  off*  and  the  entire 
length  of  wall  paved ;  the  land  behind  this  wall  was  uniformly  graded  and  sodded; 
1,850  cubic  yards  of  earth  removed  ;  980  square  yards  of  sod  laid ;  a  drain  was  dog 
from  ice-house,  265  feet  in  length,  down  ravine,  and  emptying  thi>9ugh  upper  shore- 
wall  into  the  riyer ;  36  cubic  yards  of  stone  were  used  paving  it ;  16  eubio  vards  of 
masonry  work  laid  carrying  it  under  roadway,  and  30  linear  feet  of  20-inch  tiling  used 
in  carrying  it  through  river-wall. 

Upper  gates. — The  upper  entrance  was  coffer-dammed  and  four  old  valves  takan  out 
of  gates  and  replaced  by  new  slide-valves  and  operating  irons. 

Buildings. — One  single  lock-keeper's  dwelling  built  by  contract,  1  tooi^bonse,  1  ice- 
house, 1  out-house,  1  coal-house;  built  back  porch  to  new  dwelling. 

Fencing, — ^Two  thousand  four  hundred  and  forty-eight  linear  feet  of  fence  eon- 
strncted  around  United  States  property;  4  gates  bnilt  in  fence. 

General  worik. ^^uarry  opened  opposite  the  look  for  the  purpose  of  furnishing  the 
necessary  stone  to  be  used  in  makiuji^  repairs;  3,150  cubic  yards  of  stone  were  quar- 
ried; 725  linear  feet  of  brick  wall  4  feet  wide  laid  around  dwellings;  140  linear  feet  of 
walk  made  with  broken  stone  and  saw-dust.    Made  and  rigged  2  derrieka  oaed  in 
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construottng  lower  shore  gaide-wall.  Made  aad  rigged  1  derrick  complete,  for  the 
derrick-boat.  Made  steps  for  back  porch  to  new  dwelling.  Laid  oak  floor  in  the 
cellar  of  new  dwelling.  Repaired  fence  ou  river  bank.  Planted  35  water-maple 
tvees  around  walks.  Whitewashed  ont-baildings  and  fence.  Painted  lock-gat<»  and 
part  of  tool-hoose.  Repaired  derrick-boat,  pile-driver,  stone  dump-boxes  j  built  3 
now  dump-boxes.  Leveled  and  gnraded  land  around  lock-keeperr  dwellings  and 
sowed  grass  seed.  Repaired  operating  irons.  Took  down  old  lock-keeper's  dwelling, 
also  three  old  out-buildings.  Repaired  cistern  and  put  in  new  pump.  General  re- 
pairs to  tools  and  machinery. 

Dredging, — Removed  from  point  immediately  below  lower  entrance  3, 450  cubic  yards 
of  material ;  from  gravel-bar  1  mile  below  lock,  2,890  cubic  yards;  from  entrance  and 
lock-pit,  915  cubic  yards. 

There  was  a  suspension  of  navigation  three  days,  fh)m  December  9  to  12,  while 
upper  entrance  was  coffer-dammed  for  the  purpose  of  putting  in  new  slide-valves  in 
gates. 

Highest  water  occurred  February  21,  lower  gauge  reading  23.00  feet,  upper  12.50 
feet.  Lowest  water  occurred  August  3,  lower  gauge  reading  6.05  feet,  upper  6.20 
feet. 

LOCK  NO.  5. 

LeotUnffdam, — Continuous  high- water  stage  of  the  river  prevented  drawing  down 
the  pool  sufficient  to  complete  this  work.  The  following  work  was  done:  80 
linear  feet  of  8-inch  by  6-inch  white-oak  lumber  was  laid  on  crest  in  leveling  up,  and 
70  pieces  6  feet  by  12-inch  by  3-inch  oak  sheeting  were  spiked  on  slope. 

Paving  and  grading  bank  henind  look-wall, — The  new  paving  was  carried  up  the  bank 
to  avera^  high-water  line ;  205  cubic  yards  of  paving-stone  were  taken  out ;  removed 
1,160  cubic  yards  of  earth ;  laid  654  square  yards  new  paving ;  placed  323  cubic  yards 
sand  on  paving;  built  stone  steps  from  lock- wall  to  top  of  bank;  laid  480  linear  feet 
of  curbing  at  end  of  paving  and  at  the  sides  of  steps;  oailt  grade- wall  at  lower  end 
of  lock  to  top  of  the  bank ;  180  cubic  yards  of  stone  laid. 

New  Hngle  !ook'keeper'$  mcelling, — One  new  dwelling  completed  by  contract. 

Genaralviork, — Quarry:  Quarry  was  opened  near  lock  to  obtain  necessary  stone  in 
making  repairs;  quarried  and  dressed  15  cubic  yards  of  stone  for  steps,  210  cubic 
yards  for  paving,  and  46  cubic  yards  for  curbing-stone ;  cut  down  and  removed  8 
treea  from  grade ;  tore  down  old  tool  house  and  blacksmith  shop  for  site  for  new 
dwelling;  filled  large  sink-hole  immediately  behind  lock-wall  with  clay  and  stone, 
well  rammed ;  rigged  derrick  and  built  tramway  from  old  quarry  on  the  hill  to  lower 
end  of  lock- wall ;  pointed  lock-wall ;.  painted  gates ;  rigged  traveler  from  upper  end  of 
river  wall  to  upper  guide-pier  for  carrying  light ;  built  one  out-house ;  dredged  upper 
and  lower  entrance,  also  the  lock-pit ;  removed  1,395  cubic  yards  of  material. 

There  was  no  suspension  of  m^vigation  at  this  lock. 

Dr$dgmg,-  1,114  cubic  yards  of  material  were  removed  from  entrances  and  lock  pit. 

The  highest  water  occurred  February  20 ;  upper  gauge  reading  14.50  feet,  lower 
22.20  feet.    Lowest  water  occurred  August  15 ;  upper  gauge  reading  8.2,  lower^  6  3. 

UNITED  STATES  DREDGE. 

The  dredge  has  done  general  dredging  as  follows : 

Removed  material  from  lock  entrances :  CnUo  yaids. 

Lock  No.  1 2.456 

Lock  No.  2 1,309 

Lock  No.  3... 1,749 

Lock  No.  4... 7,tJ55 

Lock  No.  5 1,114 

UNITED  STATES  SNAG-BOAT   KENTUCKY. 

Hie  boat  has  been  employed  in  towing  stone  used  in  making  repairs  to  the  several 
looks  and  hoisting  the  same  into  the  cribbing ;  hoisting  timber  at  Locks  Nos.  1  and 
3;  constructing  coffier-dam  at  Look  No.  3 ;  acting  as  tender  to  United  States  dredge ; 
towing  derrick-boat :  general  snagging  work  on  the  river. 

The  steamer  was  nanled  oot  on  marine  ways  at  Cincinnati  and  calked.  Removed 
t02  snags  from  channel.  Wrecked  one  barge  and  one  steam-boat  at  the  mouth  of  the 
river.    Days  laid  up,  89.    Total  miles  run,  3,570. 

UNITED  STATES  DERRICK-BOAT. 

The  boat  has  been  used  at  Locks  No.  3  and  4  in  making  repairs,  hoisting  timber 
and  stone;  and  at  Lock  No.  6,  handling  new  stone  for  the  abntment  at  Lock  No.  2. 
The  boat  is  worthless  and  can  not  be  repaired. 
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8T0KK  BitBGES. 

Barges  were  taken  out  at  Lock  Ko.  1  and  oalked.  They  are  iu  bad  ccmditlon  and 
not  worth  repairing.  They  were  nsed  in  the  transportation  of  material  for  mikiog 
repairs  at  the  seyeral  locks. 

Respectfally  submitted. 

R.  8.   BUBKETT, 

To  M^j.  D.  W.  LoCKWOOD, 

Corps  of  Engineer 8,  U,  S,  A, 


COMMXRCIAL  STATISTICS. 


Trade  of  Lower  Keuiuoky  Biter,  Kentuohf,  forfieoal  year  ending  June  30, 1889. 


ArtioleB. 


Be«r 

Brick nnmber. . 

Coal basbeU.. 

Chairs .namber.. 

Cement borrele .. 

Coopersffe: 

Barrels. . .  .number. . 

Hogsheads....  do 

Stares do.... 

Floor barrels. . 

Grain bushels.. 

Hay tone.. 

Hemp do 

Hides number.. 

Iron,  mannfaotared.  tons 

Junk do 

Catttle number.. 

Ho(^ do.... 

Horses do. . . . 

Sbeep ..do. ... 

Lumber,  assorted,  /eot 
RM 


Quantities. 


Value. 


649 

535,000 

2,082,260 

1.385 

2,445 

1R,849 

5^280 

185.000,000 

20,257 

746.382 

5^375 

34 

2,302 

8,?44 

570 

2,163 

6,006 

573 

3,600 

6.211,770 


$1,208.00 

3.746.00 

812,830.00 

2,077.50 

3,667.50 

28,273.60 

13,200.00 

4^250.00 

101,285.00 

447.829.20 

75, 250. 00 

4.250.00 

8,20&00 

227,080.00 

1(,  400.00 

98, 120. 00 

4^  768. 00 

57, 300. 00 

12.600.00 

111,812.02 


Artieles. 


Lumber,  walnat,  feet 

B.M 

Produce 

Roots,  sssorted. pounds. 

Salt barrels.. 

Stone: 

Dressed . .  .en.  yds. . 

RouKh do..  . 

Ties,  railroad . .  nnmber. 

Timber lineal  feet. 

Assorted  lof{S.  .number. 

Walnat  logs do  .. 

Tobacco hoesheads. 

Whisky barrela.. 

Wood. oortls.. 

Mteoellaneous      ra  e  r  • 

chandfse tons. . 

Passengers. . .  nnmber. . 


Quantities. 


Total. 


168,000 


650 
8,861 

1,080 

2.150 

92,336 

102,000 

138.965 

7,568 

6,980 

31,779 

404 

16,872 
24,721 


Vafaie. 


261A 
8,»LtB 

10,MIlM 
2.6S7.SI 

i8yaaB.« 

69i835.N 

Ul,  371(11 

608.400.00 

2,8m,U0i» 

1.2114I 

4,2ia«».W 

37.0ffl.« 


10. 


Beport  of  lockages  for  JUoal  year  ending  June  30,  1889. 


Looks. 


No.l 
Ko.2 
No.  8 
Na4 
No.  6 


Totsl. 


1 


365 
365 
361 
862 
365 


i 


(fB 


3 


Going  up. 


I 


S 


560 
557 
467 
478 
258 


%820 


O 

I 


217 
151 
158 
190 
233 


949 


0 


S 


42 

187 

64 

58 

111 


492 


Golot^down. 


566 
558 

466 
464 
264 


a 

OB    . 

m 


I 


2,820 


202 
148 
143 
179 
225 


897 


63 

204 

78 

78 

^041 


3,454 


41 

41 

85 

3 

123 


243 


Total  increase  of  lockages  over  fiscal  year  ending  June  30,  1888,  2^639. 


f 

M 

r 


1,683 
1,816 
1,411 
1,450 
8»285 


u 

0 

H 


0.675 


i,a4 

1.710 

1,* 

l.«?4 
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G  G5. 

IBfPROVEMENT   OF    LICKING   RIVER,   KENTUCKY,   FROM    FARMERS  TO 

WEST  LIBERTY. 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  of  War,  under  date  of  Septem1)er  i^O,  1888,  and  contemplaten 
the  removal  of  snags,  detached  rocks  and  bowlders  from  the  river  bed, 
with  a  view  to  improving  low-water  navigation. 

Daring  the  season  of  1888  the  water  was  too  high  for  effective  work, 
and  in  consequence  nothing  was  done. 

In  May  of  this  year  a  plant  sni table  for  work  at  low  water  was  made 
ready,  and  after  doing  some  work  in  the  vicinity  of  Farmers  was  moved 
to  West  Liberty  to  work  down-stream. 

Up  to  June  30^  1889,  the  following  work  had  been  done:  Twenty-five 
trees,  averaging  61  feet  in  length ;  57  snags,  averaging  20  feet  in  length, 
and  76  snags  have  been  removed. 

This  improvement  is  not  a  permanent  one,  as  the  obstructions  caused 
bj  trees,  snags,  and  stumps  are  liable  to  reform  each  year. 

The  original  estimated  cost  of  the  work  was  $260  per  mile,  or  $17,680 
for  that  x)ortion  of  the  river  between  Farmers  and  West  Liberty,  and  it 
is  recommended  that  of  this  amount  $10,000  be  appropriated  for  the 
fiscal  year  ending  June  30, 1891. 

Money  statement. 

Amoant  appropriated  by  act  of  August  11,  1888 $3,000.00 

Jnhr  1,  1889,  amount  expouded  during  nscal  year,  ezolusive  of 

liabilitiee  outetonding  July  1, 1888 $392.26 

July  1,  1889j  outstanding  liabilities 400.25 

792.51 

July  1,  1889,  balance  available 2,207.49 

(Amount  (estimated)  required  for  completion  of  existing  project 14, 680. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 


GG6. 


IMPROVEMENT  OP  THE  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND   KEN- 
TUCKY. 

The  Big  Sandy  Biver,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks  at  Louisa,  flows  north  a  distance  of  26  miles  and  empties 
into  the  Ohio  at  Gatlettsbnrgh,  Ky.  The  main  river  and  the  Tug  (or 
eastern)  Fork  from  the  boundary  line  between  West  Virginia  and  Ken- 
tucky, and  the  upper  part  of  the  Tng  for  a  distance  of  about  18  miles, 
forms  the  boundary  between  Yirgiiiia  and  West  Yirginia.  The  Tng 
Fork  rises  in  the  southwest  corner  of  West  Virginia,  and  flows  north- 
west to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of  about 
140  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwestern  part 
of  Virginia,  whence  it  enters  Kentucky,  and  flows  in  a  northerly  direc- 
tion. Its  total  length  is  about  189  miles.  The  total  length  of  the  Big 
Sandy  River  is  therefore  215  miles. 


1984     BEPOBT   OF   THE   CHIEF  OF   ENaiKEEBS,  U.  &  ARMY. 

The  present  approved  project  for  the  imptovemeot  of  this  river  con- 
templates  the  construction  of  a  lock  and  dam  at  Looisa,  below  the 
junction  of  the  two  forks,  and  also  the  improvement  of  open-river  navi- 
gation on  these  forks  and  on  the  main  river.  The  object  of  bniklio^ 
the  dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a 
view  to  the  shipment  of  coal  from  the  extensive  deposits  found  in  the 
valley.  It  is  expected  t-hat  other  locks  and  dams  will  be  built  if  this 
preliminary  one  should  prove  a  success.  For  open-river  navigation  on 
the  forks  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1 
foot  and  a  minimum  width  of  50  feet  during  six  months  in  the  year. 
At  present  the  forks  are  chiefly  used  for  rafting,  but  there  is  occasiooal 
navigation  as  far  as  Piketon  and  Warfield  by  light-draught  8team-boat«, 
and  a  large  amount  of  material  is  poled  up  the  river  iu  push-boat^ 
The  country  is  mountainous,  the  roads  are  few  in  number  and  in  poor 
condition,  and  the  river  is  the  chief  reliance  for  obtaining  such  articles 
as  can  not  be  grown  or  manufactured  in  the  country. 

It  is  recommended  that  an  annual  appropriation  of  $2,500  be  made 
for  each  fork,  with  a  view  to  keeping  them  clear  of  snags  and  other 
obstructions. 

During  the  year  the  lower  liver  has  been  cleared  of  snags  and  other 
obstructions  to  navigation.  The  lock-gates  and  wickets  for  the  lock  at 
Louisa  are  so  far  advanced  that  their  completion  iu  place  is  assured  by 
July  15. 

The  dam  and  approaches  can  be  completed  in  one  favorable  working 
season,  and  with  the  amount  estimated  for  completion  of  project.  It  is 
respectfully  recommended  that  this  amount,  $31,145.31,  be  appropriated 
for  the  fiscal  year  ending  June  30, 1891. 

In  order  to  carry  slackwater  navigation  from  the  Ohio  to  Louisa  two 
additional  locks  and  dams  will  be  required.  Their  cost  will  be  the 
same  as  that  of  the  one  already  built,  to  wit,  $213,237.39,  for  each  one. 

The  advantages  to  be  derived  from  continuing  slackwater  navigation 
above  the  lock  already  built  are  evidently  greater  than  those  to  be 
obtained  by  continuing  the  system  from  the  present  lock  to  the  Ohio, 
for  when  the  proper  pools  are  once  formed  reaching  to  the  coal-fields, 
coal-barges  can  be  loaded  and  wait  in  the  Louisa  pool  for  sufficient 
water  below  the  Louisa  lock  to  take  them  into  the  Ohio.  I  therefore 
recommend  that  $100,000  be  appropriated  for  the  fiscal  year  ending 
June  30, 1891,  to  commence  the  construction  of  an  additionid  lock  on 
the  Louisa  Fork.  This  is  to  be  iu  addition  to  the  $31,145.31  asked  for 
the  completion  of  the  dam  and  the  approaches  to  the  lock  at  Louisa. 

For  details  connected  with  the  work  of  the  past  season,  attention  is 
invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas  herewith. 

Money  statemenL 

July  1, 1888,  amount  available 13,462.38 

Amoant  appropriated  by  act  of  August  11,  1888 31,500.(10 

34,962.38 
Jaly  1,  1889,  amooiit  expended  during  fiscal  year,  exclusive  of 

llabiUtiea ontstonding  Jaly  1,  1888 $10,909.26 

July  1,  1889,  outstanding  liabiUties 76S.10 

11,761.36 

July  1, 1889,  balance  avaUable 33,201.02 

(Amount  (estimated)  required  for  completion  of  existing  project 31, 14S.  31 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  131, 14o.  31 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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REPORT  OP  MR.   B.  F.  THOMAS,  ASSISTANT  ENOINEKR. 

Parkersburoh,  W.  Va.,  JvnedO,  1889. 

Major  :  I  haro  the  honor  to  aabmit  my  report  for  the  year  ending  June  30, 18S9, 
for  the  Big  Sandy  River. 

The  present  project  contemplates  the  bailding  of  a  lock  and  dam  just  below  the 
Junotion  of  the  Levisa  and  Tng  forks,  at  a  point  about  26  miles  from  the  month  of 
the  Big  Sandy  at  Catlettsburgh.  Two  other  dams  will  be  required  below  this  to  make 
good  navigation  the  year  round.  The  present  work  when  finished  will  throw  a  pool 
some  12  miles  long  in  Louisa  and  about  7  miles  long  in  Tug,  along  which  are  found 
excellent  coal  beds  which  only  await  transportation  facilities  to  be  developed. 

A  little  higher  up-stream  fine  cannel  coal  has  been  discovered,  and  a  few  more  locks 
and  dams  in  this  direction  will  cause  the  development  of  a  field  of  mineral  of  vost 
importance  to  all  the  Ohio  and  Mississippi  valleys. 

The  masonry  of  the  lock  and  abutment  is  completed,  and  the  lock  gates  aiul  wickets 
are  now  being  put  iu  place  and  will  be  done  by  the  middle  of  July.  The  upper  ap- 
proach to  the  lock  was  excavated  previous  to  my  last  report,  and  the  lower  approach 
was  worked  tipon  last  season.  Like  Dhe  upper,  it  is  a  ledge  of  solid  rock  underlaid 
with  coal  and  slate.  Two  thousand  cubic  yards  of  rock  were  excavate<l  tbis  year, 
most  of  which  was  used  to  fill  behind  the  abutment  on  the  opposite  side  of  the  river. 
The  continuous  high  water  of  last  fall  prevented  the  completion  of  the  abutment  fiU^ 
and  the  continuance  of  the  lower  approach  excavation.  The  construction  of  the  dam, 
the  completion  of  the  lower  approach  excavation,  and  the  protection  of  the  banks  re- 
main to  oe  done.  These  can  all  be  completed  in  a  single  season  of  favorable  weather 
whenever  there  is  money  sufficient  available. 

The  river  between  Louisa  and  the  Ohio  was  thoroughly  cleared  of  all  snags,  stumps, 
trees,  and  other  obstructions  to  navigation  during  October  and  November,  1888,  and 
is  now  in  excellent  condition.  There  was  no  money  available  for  like  work  upon  the 
two  forks  above. 

The  work  done  below  Louisa  was  as  follows :  Trees  taken  out  88 ;  average  length, 
(S7.4,  circumference,  8.4.  Snags  taken  out,  164 ;  average  length,  24.3,  circumference, 
6.4.  Stumps  taken  out,  208 ;  solid  rock  taken  out,  142  cubic  yards ;  loose  rock  taken 
out,  376  cubic  yards. 

These  obstnictions  were  at  Goff  Place,  Rice's  Bend,  Old  Licks,  Rove  Creek,  Jonah 
Rocks,  Moore's,  White's  Creek,  Savage  Branch,  and  Catlettsburgh.  Obstructions  of 
less  importance  were  taken  out  at  Wiley  Hatten's,  Nigger  Heads,  Durbiu  Creek, 
Powell's,  Rush  Creek,  Jake  Compton's,  Belcher  Bar,  Burgess  Landing,  Blaine,  Ful- 
ler's, Potter's,  Two-Mile  Creek,  and  Wallace  Branch.  Owing  to  the  back  water 
from  the  Ohio  River  in  the  Lower  Big  Sandy  during  the  spring  of  the  ^ear  a  great 
many  trees  settle  in  the  bed  and  make  bad  snags.  For  this  reason  it  is  impossible  to 
keep  the  channel  clear  of  obstructions  unless  work  is  done  upon  it  every  year. 

I  would  recommend  that  (500  be  annually  expended  for  this  purpose,  and  that  an 
appropriation  of  |2,G00  be  made  for  each  of  the  forks  above,  viz,  Levisa  and  Tug. 
The  money  heretofore  recommended  to  be  appropriated  to  complete  the  lock  and  dam 
now  under  construction,  if  made  available  next  season  will,  in  addition  to  that  on 
hand|  complete  the  contemplated  improvement.  It  is  of  the  greatest  importance  also 
that  the  oonstruotion  of  other  locks  and  dams  be  started. 
Very  respectfully, 

B.  F.  Thomas, 
AaHstani  Engineer, 

Mud-  ^*  ^*  LOCKWOOD, 

Carps  o/EngineerSf  U,  S.  A, 
XNa  89 125 


*s 
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Commercial  $tati$tio»  for  ftseal  year  ending  June  30, 1889. 


Artioles. 


Beans .....pounds. 

Beeswax do... 

Cattle head. 

Eggs cases. 

Featbers pounds. 

Furs bags. 

GSnHong poands. 

ilidcH bales. 

Ho;;;h head. 

noiHCs .....do... 

Leather ponnds. 

Lumber,  walnat feet,RM. 

Poultry dozen. 

Koots pounds. 

Sheep head. 

Sorghum barrels. 

Spokes ^.....nombor. 

Staves do... 

Tan  bark cords. 

Ties,  railroad nnmbar. 

Tiral>er cnbiofeet. 

Knots,  walnut ponnds. 

Jx)g8 nombec. 


wGeat 


bace. 

"Wool ponnds. 

Miscellaneous 


Total  export 

Miscollaneoua  merchandise,  96,000  tons 
Passengers  carried  by  steam-boats 


Qoanftity. 


4a,M» 

3,840 

846 

e,220 

28^380 

222 

6,676 

580 

1,722 

37 

65.000 

727,000 

4.221 

21.180 

1.140 

7.844 

350,000 

1,200,000 

4,016 

200,000 

4.656^000 

25.000 

8,600 

8,466 

20,000 


▼ahis. 


|1,40BLS 

ooan 

10,38D.<IO 
31,600.01 
12;  487. 21 

1,776.M 
12. 771. 01 

1.270.03 
ia.77fl.W 

3.700.00 
19,500loO 
63,500.00 
13,263.00 

6^34100 

2,860.00 
62,752.00 

4.200.00 

12,000.00 

89, 32a  00 

80.000.00 

650L500.00 

6,250.00 

1.275^000.00 

16.090.00 

5.000.00 

2,500.00 


1,511,2601 55 
960^00C.OO 

28, 78a  29 


Grand  total 2»4I».OI&80 


G  G  7. 

IMPROVEMENT  OF  GUYANDOTTE  EIVEE,  WEST  VIROINIA. 

The  Guyandotte  Eiver  rises  in  the  southwestern  part  of  West  Vir- 
ginia, flows  iu  a  northwesterly  direction,  and  enters  the  Ohio  12  miles 
above  the  mouth  of  the  Big  Sandy  and  39  miles  below  the  mouth  of 
the  Great  Kanawha. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1878, 
and  contemplates  the  formation  of  a  clear  channel  122  miles  long,  with 
a  minimum  width  of  30  feet  and  a  least  depth  of  18  inches  duriog 
Ave  months  of  the  year,  by  the  removal  of  snags,  rocks,  and  other  ob- 
structions. This  river  was  practically  closed  before  work  commenced, 
except  during  rises  of  considerable  height. 

On  account  of  continuous  high  water,  no  work  was  done  during  the 
past  fiscal  year. 

The  recommendation  of  the  appropriation  of  $2,000  in  my  last  annual 
report  is  respectfully  renewed  for  the  fiscal  year  ending  June  30, 1891. 

Money  statement 

Amount  appropriated  by  act  of  Augast  11,  1888.. $2,000.00 

July  1, 1889,  balance  available 2,000.00 

'  Amouu  t  (estimated )  required  for  completion  of  existing  project 2, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jane  ^0,1891     2, 000. 00 
8n'  mittediu  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Commercial  $tai%siic8  for  fiscal  t/eara  ending  June  30,  18^*89. 


Aitioles. 


Produce 

Grain 

Timber,  etc 

ICiscellaneous  ... 

Total  exports.... 
Total  iio  porta 

Grand  total 


11188. 


$58,792 
43,400 

842,200 
38,830 


983,lfi2 
400.000 


1,383,162 


1888. 


$48,000 
25,000 

COO,  000 
50,000 


723,000 
100,000 


823,000 


G  G8. 


IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 


The  Little  Kauawlia  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  Upshur  County,  and  flowing  thence  in  a  course  a  little  north  of 
west  until  it  empties  into  the  Ohio  at  Parkersburgh ;  its  total  length  is 
about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1876 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  dam 
to  extend  slackwater  navigation  for  a  draught  of  4  feet,  a  distance  of  12 
miles,  and  the  improvement  of  the  natural  channel  of  the  upper  river 
by  the  removal  of  obstructions  for  a  distance  of  80  miles,  the  object  of 
the  latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with 
a  depth  of  2  feet  for  at  least  four  months  of  the  year. 

The  work  of  the  past  fiscal  year  has  been  the  continuation  of  the 
construction  of  the  lock  itself,  nothing  having  been  done  on  the  second 
part  of  the  project,  to  wit,  the  improvement  of  the  upper  river. 

The  lock  under  construction  is  about  40  miles  from  the  Ohio.  Below 
it  are  four  locks  and  dams  owned  and  operated  by  the  Little  Kanawha 
Navigation  Company.  These  locks  are  badly  constructed,  leaky,  and 
uncertain. 

During  the  past  fiscal  year  the  following  work  has  been  done : 

1st.  The  river- wall  of  the  lock  has  been  completed. 

2nd.  The  foundation  of  the  land-wall  is  about  one-third  completed,  a 
coffer-dam  to  inclose  it  having  been  built  and  the  necessary  excavation 
having  been  made. 

3d.  A  lock-keeper's  dwelling  was  commenced  and  so  far  completed 
that  it  will  be  ready  for  occupancy  by  July  10. 

4th.  The  cutting  of  thedifferent  classes  of  stone  required  for  the  com- 
pletion of  the  lock  continued ;  in  all  245.77  cubic  yards  of  special  stone, 
136.63  cubic  yards  of  quarry  face,  and  58.93  cubic  yards  of  backing  have 
been  cut,  752.44  cubic  yards  of  masonry  laid,  and  7,517  cubic  yards  of 
earth  removed  in  preparing  foundation  for  land-wall. 

It  is  estimated  that  $25,353.90  will  be  required  to  build  the  dam, 
$8,077.45  to  buUd  the  abutment,  and  $4,600  to  put  in  the  gates  and 
wickets ;  in  all  $38,031.35.  Allowing  for  all  contingencies,  $40,000,  is 
necessary  to  complete  the  work,  and  it  is  recommended  that  this  amount 
be  appropriated  for  the  fiscal  year  ending  June  30, 1891. 


1988  -  BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS^  U.  S.  A&MY. 

Money  atatemenU 

July  1, 1888,  amount  available $334.27 

Amount  appropriated  by  act  of  Angost  11;  1888 25,000.00 

*       25,334.27 

July  1, 1889,  amount  expended  daring  fiscal  year,  exclasiye  of 

liabiUtiee  outstanding  Jaly  1, 1888 fll,681.79 

Jnly  1, 1889,  ontstandiug  liabilities 3, 976. 57 

15,66a36 

Jalyl,  1889,  balance  available 9,675.91 

(Amonnt  (estimated)  reouired  for  completion  of  ezistin(|r  project .......    40, 000. 00 
Amonnt  that  can  be  prontabl^  expended  in  fiscal  vear  ending  Jane  30, 1891    40, 000. 00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RSPORT  OV  MR.  B.  V.   TBOMAB,  AflfllgTAlfT  BKODOBKB. 

Parksbsbuboh,  W.Va.,  JtmedO,  1889. 

Majob:  I  herewith  submit  my  annual  report  upon  the  Little  Kanawha  River  im- 
provement. 

The  work  under  way  is  the  constructioa  of  a  lock  and  dam  2  miles  ihove  Burning 
Sprines,  and  a  little  over  40  miles  from  the  mouth  of  the  river  at  Parkersburgh.  When 
completed  this  Will  throw  xood  water  into  the  West  Fork,  the  largest  tributary  of 
the  Little  Kanawha.  In  addition  to  the  work  with  a  view  to  slackwater  naviga- 
tion, considerable  improvement  has  been  mode  in  the  open  river  above  by  the  le- 
moval  of  obstructions,  but  thera  has  been  no  mooey  for  that  purpose  the  past  year. 
Below  the  lock,  under  construction,  four  locks  and  dams  are  owned  by  the  Little 
Kanawha  Navigation  Company,  which  keep  up  navigation  during  the  greater  part 
of  the  year,  though  they  are  leaky  and  poorly  built,  and  each  year  of  course  shows 
more  decay  and  irads  greatlv  to  their  defects. 

On  account  of  no  mooey  being  available^  work  was  not  begun  until  October  Isl, 
when  stone-cutting  was  resumed,  excavation  of  land- wall  foundation  commenced, 
and  preparations  made  for  laying  stone,  which  was  not  begun  until  about  the  middle 
of  November.  All  work -was  closed  on  account  of  cold  weather  about  the  20th  of  De- 
cember, and  was  resumed  March  Ist  with  a  small  force  of  stone-cutters.  The  con- 
struction of  tliC  lock  was  not  begun  again  until  after  the  Ist  of  May,  and  the  excav  i- 
tion  for  the  land-wall,  which  had  been  stopped  last  November  on  account  of  the  con- 
tinued wet  weather,  was  resumed  about  the  middle  of  May.  The  construction  of  a 
lock-tender's  dwelling,  a  cottage  of  four  rooms,  cellar  and  attic,  was  begun  in  April 
and  will  be  ready  for  occupancy  July  10. 

Two  hundred  aud  forty-five  and  seventy-seven  hundredths  cubic  yards  of  special  stone, 
136.63  cubic  yards  quarry  face,  and  58.93  cubic  yards  backing  stone  cut ;  792.44  cubic 
yards  of  masonry  laid,  and  7,517  cubic  yards  of  earth  taken  out  of  laud- wall  founda- 
tion. Piles  and  timber  for  land- wall  foundation  and  chamber  floor  have  been  bought 
and  partly  made  ready  for  use. 

The  river- wall  of  lock  is  no  w  completed  and  the  cross- wall  nearly  so,  and  the  upper 
end  of  land- wall  well  started.  Throe  thonsand  ya  ds  of  masonry  have  been  put 
in  aud  over  700  yards  of  concrete.  Stone-cutting  is  nearly  completed,  more  than 
5,500  yards  having  been  made  ready  for  the  work.  It  is  believed  the  present  appro- 
priation will  complete  the  lock  masonry.  The  gates  and  wickets  will  tnen  be  put  in ; 
the  abutment  to  build,  the  dam  to  construct,  the  banks  to  protect,  and  the  lock  ma- 
sonry to  protect  by  sheathing. 

The  dam  is  estimated  to  cost  $25,353.90;  the  abutment,  $8,077.45;  the  gates  and 
wickets,  $4,600;  a  total  of  $38,031.35.  An  appropriation  of  $40,000  will  finish  the 
work,  and  should  all  be  made  at  one  time  in  oraer  to  complete  the  work  in  one  sea- 
son, aud  thus  prevent  damage  to  that  incomplete,  and  avoid  the  expense  of  removing 
and  replacing  the  plant. 

Respectfully  submitted. 

B.  F.  Thomas, 

AsaiBUmi  ISngineer, 

M%J.  D.  W.  LOGXWOOD, 

Carp$  of  Enginetn,  U.  8.  A. 
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Commercial  itatiBiies  for  fiscal  year  ending  June  30,  1889. 


Artlolea. 


Timber... onblofeet. 

Lamber £Mt,B.K. 

Staves namber. 

Ties, railroad  do... 

Wood  .-. • ooida. 

Tanbarlc do... 

Coal bnshels. 

Oil... barrela. 

Grain « bnabels. 

Miacellaneoas 1 tons. 


Total  exporto. 
Total  imports. 


Grand  total. 


Qnaatity. 


8.612,000 

(.473,688 

4,683,800 

870,126 

410 

820 

23,425 

2.860 

8,000 

100 


Talne. 


1832,160.00 

104^  177.64 

82,148.40 

129,658.76 

820.00 

8.840.00 

1.638.66 

2,850.00 

1,800.00 

10,000.00 


1.028,980.44 
100^000.00 


1,128^989144 


Passenger  traffic  eqnaU  20,000  paseeogers  througli  one  look. 


G  Gg. 

IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

The  project  for  the  improyement  of  this  stream,  approved  in  1884,  is 
to  elear  out  that  portion  of  the  river  between  the  Three  Forks  and  the 
town  of  Bnckhannon,  a  distance  of  24}  miles.  The  obstrnctions  con- 
sist of  logjams  and  bowlders,  some  of  which,  in  the  bed  of  the  stream, 
are  estimated  to  contain  500cnl)ic  yards. 

The  width  of  channel  songht  to  be  obtained  is  30  feet. 

Bnckhannon  Bi ver  is  a  tributary  of  the  Tygarts  Valley,  and  rising  in 
the  southwestern  part  of  Randolph  County,  W.  Ya.,  flows  a  little  east 
of  north  until  it  falls  into  the  Tygarts  Valley  Biver  in  Barbonr  County. 
The  distance  from  the  Three  Forks  to  the  mouth  is  47}  miles  and  the 
total  length  of  the  stream  is  about  57  miles. 

While  this  river  is  not  what  could  be  called  a  navigable  water  of  the 
United  States,  the  results  that  have  been  obtained  from -its  partial  im- 
provement have  been  so  great  as  to  warrant  its  continuance  as  a  busi- 
ness enterprise  for  the  development  of  the  lumber  interests  of  this  sec- 
tion. 

before  any  work  was  done  on  this  river  the  annual  output  of  lumber 
was  limited,  exceeding  in  no  one  year  115.000  linear  feet,  white  in  1888 
the  amount  was  6,000,000  feet,  B.  M.         ' 

During  the  past  year  high  water  prevented  work  until  the  fall  of 
1888,  when  a  party  commenced  work  at  a  point  about  1}  miles  above 
Bean's  Mill,  and  continued  up-stream  IJ  miles.  About  3,000  cubic 
yards  of  rock  were  removed,  and  a  large  drift-pile,  containing  many 
valuable  logs,  was  taken  out. 

The  amount  estimated  for  the  completion  of  the  improvement  is 
$20,955,  and  I  would  respectfully  recommend  that  of  this  amount 
f  10,000  bo  appropriated  for  the  fiscal  year  ending  June  30, 1891 . 

Money  statement 

Amount  appropriated  by  act  of  Aafpist  11,  1688 $1,500.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outsUnding  July  1, 1888 959.02 

Joly  1,  1^^,  balance  available 540.08 
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(Amount  Qeetimated)  required  for  completion  of  existing  project f20,955.00 
Ajuoqq t  toat  can  be  profitably  expended  in  fiscal  year  eudi ng  June  30, 1891    lU,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 


Commercial  statUtia  for  fieeal  yean  endittg  June  20, 1887-^88-*89. 


Articles. 


tiogs * ft«t,B.M.. 

Posts • number.. 

Cool boshfils.. 

- 


1887. 


2,600,000 

201,600 

10,000 


1888. 


0,000,000 


S.600.00B 


G  G  10. 

PRELIMINART  EXAMINATION   OF  BIG  SANDY  felVER  FROM   CATLETTS- 
BURG  TO   PIKEVILLE,   ON  LOUISA   PORK,   AND  TO   THE    MOUTH  OF 

pond  creek  on  tug  fork.  kentucky. 

United  States  Engineer  Office, 

{jincinnatiy  OhiOj  January  10, 1889. 

Sir  :  Tbe  river  and  harbor  act  of  1888  contaiued  clauses  directing 
the  Secretary  of  War  to  cause  an  examination  or  survey  to  be  made  of 
the  "Big  Sandy  Elver  from  Gatlettsbnrg  to  Pikeville,  on  Louisa  Fork, 
and  to  the  month  of  Pond  Greek  on  Tug  Pork." 

By  letter  of  August  28, 1888,  this  duty  was  assigned  me,  but  as  the 
data  on  file  in  this  offtce  was  safficlent  to  determine  that  the  locality 
was  worthy  of  improvement,  no  additional  field  work  was  required. 

In  1874  a  survey  was  made  under  the  direction  of  Maj.  William  E. 
Merrill,  Corps  of  Engineers,  extending  from  Gatlettsbnrg  to  Pikeville 
or  Piketon,  on  Louisa  Fork,  and  to  Warfield,  on  the  Tug  Fork.  This 
survey  was  made  with  sufficient  detail  to  enable  an  approximate  loca- 
tion of  locks  to  be  made,  lines  of  levels  being  run  throughout. 

In  1884  a  silrvey  of  Tug  Fork  was  made,  extending  from  Louisa  to  a 
point  100  miles  above;  a  line  of  levels  was  also  run  over  this  section. 

From  the  data  furnished  by  these  surveys,  I  have  no  hesitation  in 
stating  that  the  locality  is  worthy  of  improveineut. 

The  improvements  that  have  been  made  already  are  as  follows :  Clear- 
ing the  main  river  and  the  Louisa  and  Tug  forks  of  snags,  bowlders,  lean- 
ing trees,  etc.,  with  a  view  to  aiding  push-boat  navigation  and  rafting 
of  logs,  and  the  construction  of  a  lock  at  Louisa.  The  walls  of  the  lock 
are  completed  as  well  as  the  abutment  for  the  dam. 

The  Big  Sandy  is  formed  by  the  confluence  of  tbe  Louisa  and  Tug 
forks,  26  miles  from  its  mouth.  It  flows  in  a  northwesterly  direction 
through  a  narrow  valley  between  rocky  hills,  and  empties  into  the  Ohio 
at  Gatlettsbnrg.  Tbe  bottom-lands,  varying  in  width,  are  about  50  feet 
above  low  water,  and  are  generally  not  subject  to  overflow.  The  banks, 
except  where  the  rooky  hills  immediately  border  the  river,  are  com- 
posed of  fine  sand,  easily  washed  by  the  curi^ents,  and  the  many  small 
streams  that  empty  into  the  river  are  all  sediment*bearing  during  rainy 
weather. 

The  Louisa  Fork  is  the  larger  of  the  two  that  unite  to  form  the  Big 
Sandy ;  it  rises  in  the  southwestern  part  of  Virginia  at  an  elevation  of 
about  1,500  feet  above  tide- water  and  flows  in  a  northwesterly  direction. 
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It8  banks  in  many  cases  are  rocky,  in  others  composed  of  sand  and 
clay.  This  fork  has  all  the  characteristics  of  mountain  streams,  a  steep 
average  slope,  and  pools  of  varying  depth,  separated  by  rocky  bars  that 
in  low  water  often  have  but  a  few  inches  of  watar  over  them.  The 
average  fall  from  Pikeville  to  Louisa  is  149  feet  per  mile,  and  the  dis- 
tance between  these  points  is  86^  miles. 

The  Tug  Fork  rises  in  the  mountains  of  McDowell  County,  W.  Va,, 
and  flows  in  a  northwesterly  direction.  It  has  the  same  general  feat- 
ures as  the  Louisa  Fork,  being  joined  by  a  succession  of  pools,  sep- 
arated by  rocky  bars ;  below  the  Falls  of  Tug,  however,  the  pools  are 
gradually  filling  up^  so  that  the  fall  in  this  locality,  which  was  formerly 
3.55  feet  in  a  stretch  of  300  feet,  was  in  1884  but  about  half  a  foot. 

The  average  fall  in  this  ^fork  from  Pond  to  Warfield  is  1.96  feet  per 
mile,  the  distance  being  23.5  miles,  and  the  average  fall  from  Warfield 
to  Louisa  is  1.72  feet  per  mile,  the  distance  being  34.5  miles. 

The  only  way  of  securing  a  sufficient  depth  of  water  for  purposes  of 
navigation  is  evidently  to  canalize  the  river  and  its  forks  b3'  means  of 
locks  and. dams,  especially  for  a  navigation  by  coal  barges. 

There  have  been  seasons,  however,  when  the  water-supply  in  the  forks 
would  hardly  suffice  at  low  water  for  any  but  a  very  limited  number  of 
lockages,  and  then  only  by  using  extraordinary  care  to  prevent  leakage 
at  the  dams. 

In  consequence  of  the  steep  slopes  of  the  forks,  and  the  general  clear- 
ing away  of  timber  from  the  banks  of  the  minor  streams  and  their  trib- 
utaries, which  has  been  going  on  for  years,  the  rises  or  tides,  as  they 
are  called,  are  sudden,  often  violent,  and  generally  of  short  duration ;  as 
a  consequence  fixed  dams  would  in  many  such  cases  be  a  serious  ob- 
struction to  the  quick  passage  of  rafts  and  coal  barges,  particularly  the 
former,  as  they  would  come  out  all  together  with  the  rise  and  have  to 
wait  the  slow  process  of  successive  lockages  to  get  by  the  first  lock 
even,  unless  the  water  should  be  sufficiently  high  to  permit  their  going 
over  the  dam.  On  this  account  it  would  seem  that  movable  dams  would 
be  preferable  to  fixed  dams.  In  addition,  in  consequence  of  the  sandy 
character  of  the  soil,  and  the  general  clearing  up  of  the  banks  and  ad- 
jacent  country,  which  permits  the  rain-fall  to  run  off  rapidly,  the  water 
of  all  these  streams  is  heavily  charged  with  sediment,  and  it  is  quite 
likely  that  the  effect  of  fixed  dams  would  at  times  be  to  cause  a  shoal- 
ing of  the  pools  above  them ;  as  the  shoaling  would,  as  a  general  thing, 
take  place  during  moderate  rises,  or  while  the  river  was  falling,  the  ef- 
fect of  the  dams  can  not  be  predicated  with  much  certainty,  as  extensive 
rises  would  have  a  tendency  to  scour  out. 

On  the  other  hand,  movable  dams  are  more  expensive  than  fixed 
dams.  It  is  necessary  that  their  foundations  shoulll  be  prepared  with 
great  care,  and  besides  the  number  required  on  streams  like  those  under 
consideration  is  about  double  the  number  required  where  fixed  dams 
are  used.  On  streams  like  the  forks  of  the  Big  Sandy,  if  movable 
dams  were  to  be  used,  it  would  be  absolutely  necessary  to  have  certain 
means  of  communicating  information  concerning  headwater  rises  to  the 
dams  below  to  give  ample  time  for  lowering  them. 

The  commerce  of  these  streams  at  present  is  no  criterion  of  what  it 
may  be  should  continuous  communication  with  the  Ohio  be  established, 
and  while  not  prepared  to  recommend  the  expensive  method  of  im- 
provement by  movable  dams  I  have  no  hesitation  in  recommending  the 
canalization  by  locks  and  fixed  dams  of  the  Big  Sandy  and  its  forks  to 
an  extent  sufficient  to  reach  well  into  the  coal-fields  of  the  latter. 
Should  it  be  found  that  fixed  dams  will  cause  a  deposit  in  the  pools 
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sufficient  to  interfere  with  navigation,  then  the  dams  may  be  changed 
so  that  the  scouring  effects  of  high  rises  may  be  increased  or  moyable 
dams  for  them  be  substituted.  The  construction  of  the  dam  at  Louisa 
woald  settle  the  question  of  the  pools  filling  up. 

The  country  tributary  to  the  Big  Sandy  and  its  forks  contains  ex- 
tensive fields  of  coal  and  iron,  and  any  system  of  navigation  for  these 
streams  must  have  special  reference  to  their  transportation,  more 
especially  the  former.  The  new  locks  now  in  course  of  construction  on 
other  streams  where  coal  is  to  be  the  principal  item  of  commerce  in  the 
future  have  been  designed  with  a  view  to  admitting  two  barges  at  a 
lockage.  The  lock  already  constructed  on  the  Big  Scmdy  at  Louisa  was 
so  designed,  and  in  my  opinion  any  other  locks  for  this  stream  or  its 
tributaries  should  be  of  tiie  same  character. 

In  estimating  the  number  of  locks  the  average  lift  is  taken  at  from 
12  to  14  feet,  and  the  depth  on  miter  sills  at  6  feet.  This  would  neoee- 
sitate  the  construction  of  two  locks  for  the  Big  Sandy  in  addition  to 
the  one  already  built.  The  fall  between  PikeviUe  and  Louisa  is  133.75 
feet,  and  nine  locks  in  addition  to  the  one  at  Louisa  would  be  required 
to  overcome  this  difference  of  level. 

The  fall  between  the  mouth  of  Pond  and  Louisa  is  105.5  feet,  and 
seven  locks  would  be  required  above  the  one  at  Louisa.  In  all,  nine- 
teen locks  and  dams  would  be  required  to  carry  slackwater  navigation 
from  low  water  in  the  Ohio  to  PikeviUe  on  the  Louisa  Fork  and  to  the 
mouth  of  Pond  on  the  Tug  Fork,  or  eighteen  in  addition  to  the  one  at 
Louisa. 

The  estimate  for  a  lock  with  a  width  of  chaml)er  of  52  feet,  length 
190  feet  between  hollow  quoins,  and  255  feet  over  all,  is  as  follows  where 
the  foundation  is  rock : 

STONE. 

Cut  stone,  dressed  face,  1,35'^  oabic  yards,  at  |9 $12,168.00 

Cut  stone,  quarry  face,  944  cabic  yards,  at  |7.50 7, 080. 00 

Squared  stone,  2,000  cubic  yards,  at  $6 12,000.00 

Backing  stone,  4,000  cubic  yards,  at  $5 20,000.00 

Special  and  coping,  843  cubic  yards,  at  $16 13,486.00 

Total,  9,i:J9  cubic  yards  stone] 64,736  00 

Laying  9,139  cubic  yards  stone. at $4 36,566.00 

Gate«)  and  yulves 5,500.00 

Cofler-dam 4,000.00 

Lock  above  foundation 110,7^00 

Rock  excavation,  3,500  cubic  yards,  at  |2 • 7,000.00 

117,792.00 
Contingencies  and  engineering 11,779.80 

Total  cost  of  lock 129,57LS0 

In  case  of  gravel  foundation,  the  cost  would  be  as  follows : 

980  piles.  15  feet  long,  14.50  in  place 14.410.00 

Caps  and  stringers,  68,600  feet,  B.  M.,at|-20 1,372,00 

Flooring,  78,700  feet,  B.  M.,atS30 •,-.  2,36L00 

Transverse  timbers,  9,670  feet.B.  M.,at|30 290.10 

Bolts  and  spikes,31,200  pounds,  at  6  cents 1,672.00 

Labor,  capping  piles  and  laying  floor -•  1,000.00 

Concrete,  2,600  cubic  yards,  at  15 « 13,000.00 

Riprap  stone,  900  cubic  yards,  at  $1.25 1,125.00 


APPENDIX   QG — ^REPOKT   OF  MAJOR  LOCKWOOD.  1993 

Excavating,  6,000  onbio  yaTdB,at  40  cents |2,400.00 

Sheet-piling,  702  feet,  at  14.20 2, 94a  40 

30,778.50 
Contingencies  and  engineering 3,077.85 

Total  for  foundation i.-.    33,856.35 

Cost  of  foundation  on  gravel 33,856.  35 

Cost  of  lock  above  foundation 121,871.20 

Cost  of  look, gravel  fpundation «•  155,727.55 

COST  OF  DAH.  t 

42,182  cubic  feet  timber  under  water,  at  23  cents $9,701.86 

17,665  cubic  feet  timber  above  water,  at  23  cents 4, 062. 95 

182,216  feet  B.M.,theeting, at  |25 4,555.40 

46,600  pounds  spikes, at  5  cents 2,330.00 

2,495  pounds  anchoring-rods,  at  10  cents 249.50 

5y306  cnbio  yards  gravel  hacking,  at  65  cents • 3,448.90 

lly^5  cubic  yards  riprap  stone,  at  $1 11,325.00 

35,  G73. 61 
Contingencies  and  engineering 3,567.36 

Cost  of  timber  dam 39,240.97 

ABUTMENT. 

750  cubic  yards  masonry,  at  $8 $6, 000. 00 

50  cubic  yards  coping,  at  $14 700.00 

Coffer-dam 800.00 

Grillage  foundation 500.00 

Cost  of  abutment - 8,000.00 

Cost  of  dam 39,240.97 

Cost  of  dam  and  abutment r  47,240.97 

It  18  believed  that  with  due  care  iu  locating  but  six  of  the  eighteen 
locks  re<]^aired  need  be  built  on  gravel,  so  that  the  estimate  of  the  total 
cost  would  be  as  follows : 

Twelve  locks,  rock  foundation,  $129,571.20 $1,554,854.40 

Sixloeks,  gravel  foundation.  $155,727.55 934,365.30 

Eighteen  dams  with  stone  abutments,  $47,240.97 850, 337. 46 

Kineten  lock-keepers'  dwellings,  double,  $3,000 57, 000. 00 

Total 3,396,557.16 

It  may  be  stated  that  two  locks  on  the  Louisa  Fork,  above  the  one 
near  its  mouth,  would  carry  slackwater  navigation  well  into  the  coal- 
fields on  that  fork  above  Peach  Orchard,  and  three  locks  would  carry 
slackwater  to  Prestonburg,  while  to  reach  Warfield  on  the  Tug  Pork 
four  locks  would  be  required. 

In  order,  therefore,  to  reach  Prestonburg,  on  the  Louisa  Fork,  from 
the  Ohio,  five  locks  and  dams  would  be  required  at  a  cost  of  $942,654.75. 
To  reach  Warfield,  on  Tug  Fork,  from  the  Big  Sandy,  four  additional 
locks  and  dams  would  be  required  at  a  cost  of  $754,123.80;  total, 
$1,696,778.55.  The  opening  of  navigation  as  indicated  above  would 
serve  to  develop  extensive  coalfields ;  and  should  the  demands  of  com- 
merce warrant  it  additional  locks  may  be  added  to  the  system. 

In  consequence  of  the  uncertainty  with  regard  to  the  filling  up  of  the 
pools,  should  fixed  dams  be  used,  1  would  recommend  that  before  act- 
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nal  construction  of  additional  locks  and  dams  is  commenced  the  dam 
at  Louisa  be  completed  and  the  effect  of  it  carefnlly  observed.  This 
proceeding  will  be  experimental  in  ch^iracter,  but  it  will  be  cheaper  to 
ezx)eriment  with  one  dam  than  with  several.  Should  it  be  found  that 
the  pools  will  fill  up  then  some  other  kind  of  dam  will  have  to  be  made 
use  of. 

The  snags,  overhanging  trees,  rocky  bars,  shoals,  and  bowlden 
found  in  the  forks  above  Louisa  seriously  interfere  at  low  water  with 
push-boat  navigation,  little  as  it  requires,  and  a  small  annual  appio- 
priation  to  clear  these  streams  would  be  of  great  benefit  to  the  inhab- 
itants, who  are  compelled  to  depend  upon  the  water-ways  for  marketiog 
their  produce  and  obtaining  supplies,  on  account  of  the  wretched  char- 
acter of  the  few  roads  to  be  found  in  this  mountainous  region. 

OOMMSRCIAL  STATISTICS. 

Trade  of  Big  Sandy  Biver,  West  Virginia  and  Smiueky,  far  JUeal  year  1887-^ 


Articles. 


Boani , .....poiuids.. 

Beeflwaz do.... 

Cattle head.. 

OmU,  cannel tons.. 

Eggs ..cases.. 

Feathers pounds. . 

Furs bags.. 

Ginseng pounds.. 

Hides... bales.. 

Hogs namber.. 

Horses do 

Leather poonds.. 

Lnmber — 

Poplar feet,B.M.. 

Walnat do 

Ponlttj i dozen.. 

Roots,  assorted ponnds.. 

Sheep .^ number.. 

Sorennm pounds.. 

Spoaes number.. 

Staves do — 

Tan  bark cords.. 

Ties,  railroad nombef.. 

Timber,  logs- 
Ash  cubic  feet.. 

Mixed <lo... 


Quantity. 


Oak 


.do... 


Poplar do 

Walnat do.... 

Walnut  knots number.. 

Wheat bags.. 

Wool pounds.. 

Hisoellaneons 


Total  exports 

Aild  imports,  miscellnnoous  merchandise tons. 

Passengers  per  boats 


Oxand  total. 


78,454 

6,224 

472 

4,22S 

6.908 

68,002 

217 

7,500 

1.498 

1,606 

45 

63,520 

375,000 

26^000 

3,836 

35,400 

783 

2,679 

261.000 

375^000 

1.751 

850,000 

26,250 

200,000 

385,000 

1,076,000 

4,185 

21,150 

6,622 

80,103 


14.215 


Yalne. 


1.306  60 
18, 216  N 
12,675.00 
2fi.68&0l 
2.1.63&S8 

1.601.  Id 
13,383.50 

3.29600 
12.61600 

3.60600 
17.Wi« 

9. 375. 00 
I.MOlOO 

11,505.00 

10, 630.00 
1.957.  SO 

42, 864. « 
3.13100 
9,375.00 

24.514.00 
140^  006  00 

3,15600 

26,00600 

46,12SlOO 

161.250.00 

64. 807.50 

8,400.00 
13,244.00 

7,825lT5 

3, 315b  73 


71^31678 

1,421,50600 

16,39100 


2,156.26178 


Very  respectfully,  your  obedient  servant, 

D.  M.  LooKwooD, 
M(0or  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


APPENDIX  H  H. 


tMPBOVEMEirr  OF  HAttBOttS  OK  LAKE  SUPERIOB. 


BKPORT  OF  MAJOn  JAME8  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNEdO,  1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Grand  Mataid,  Minnesota. 
it.  Harbor  at  Agate  Bay,  Minnesota. 

3.  Harbor  at  Dalatfa,  Minnesota. 

4.  Harbor  at  Superior  Bay  and  St.  Louis 

Bay,  Wisconsin. 
6.  Harbor  at  Ashland,  Wisconsin. 


6.  Harbor  at  Ontonagon,  Michigan. 

7.  Eagle  Harbor,  Micnigan. 

8.  Harbor  at  Marquette,  Michigan. 

9.  Harbor  of    refuge  at  Grand*  Marais, 

Michigan. 


EXAMINATION. 

10.  Black  River,  Lake  Superior,  Michigan,  to  doenen  channel  to  depth  of  16  feet, 

and  constructing  a  breaKwater. 

HARBOR  LINES. 


11.  Harbor  lines  in  Portage  Lake,  Michi- 
gan. 


12.  Establishment  of  harbor  lines  at  Mar- 
quette, Michigan. 


United  States  Engineer  Office, 

Duluthj  Minn.^  July  7,  1889. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  and  harbor  improvement  at  present  in  my  charge, 
for  the  fiscal  year  ending  Jane  30, 1889. 

•  •  •  •  •  •  • 

Very  respectfally,  your  obedient  servant 


JAMES  B.  QUINN, 

Major  J  Carps  of  Engineers. 


The  Chief  of  Engineers,  U.  S.  A. 


1995 
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HHx. 
IHPBOVEMENT  OF  HABBOR  AT  GBAND  KARAIS,  MINNE80TA 

As  the  Damber  of  vessels  passing  this  b arbor  each  3  ear  inereases  the 
importance  of  having  a  good  harbor  of  refage  at  this  place  increaaea 
correspondingly.  Several  railroad  surveys  have  been  made  for  a  road 
from  this  harbor  to  the  valuable  mineral  deposits  vrhiQh  lie  directly 
north  of  it,  and  1  believe  that  the  prospects  for  the  construction  of  sudi 
a  road  are  considered  very  favorable. 

The  enlargement  of  the  harbor  by  dredging  and  extension  of  tk 
breakwater  will  probably  soon  become  more  urgent  than  at  present. 

The  safe  anchorage  area  is  about  12  acres  in  extent  and  has  a  deptii 
throughout  of  16  feet. 

The  complete  improvement  as  recommended  in  my  annual  report 
for  1888  will  cost  $165,475  in  addition  to  the  amount  already  expeodrf. 
Of  this  amount  $15,000  has  since  been  appropriated  and  is  now  being 
ex(>ended  in  enlarging  the  dredged  anchorage  area. 

If  the  amounts  received  for  this  work  from  year  to  year  are  small  it 
is  doubtful  if  the  work  can  be  completed  for  the  estimate.  In  fact,  I 
think  the  estimate  would  have  to  be  increased  to  cover  the  extra  ex- 
pense of  movement  of  plant  and  deterioration  of  work  fully  as  much  as 
the  amount  received  since  the  estimate  was  prepared,  and  so  at  present 
there  does  not  appear  to  be  any  necessity  tor  altering  the  previously- 
stated  amount  required  to  complete  the  improvement. 

The  contractors  commenced  dredging  at  this  place  on  Jane  17, 1889. 
The  quantity  of  material  excavated  to  the  end  of  the  fiscal  year  was 
14,57^.4  cubic  yards. 

The  pier  is  in  fairly  good  condition,  and  will  probably  stand  without 
any  extensive  repairs  for  another  season. 

This  work  is  in  the  collection  district  of  Dalnth,  Minn.  Dalntb,  Minn.,  is  the  near* 
est  port  of  entry.  The  nearest  light-hoose  is  sitnated  on  the  breakwater  at  Grand 
Marais. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  GttAUD  MARAIS,  10X51- 

BOTA. 

By  act  of  Congress — 

Approved  March  1,  1879 |10,OOO.tO 

Approved  June  14,  1880 10,000.00 

Approved  March  3,  1881 SO.OOaOO 

Passed  August  2,  1882 20,000.00 

Approved  July  5,  1884 10  OOO.OO 

Approved  August  5,  1886 10,000.00 

Passed  August  11,  1888 ., 15,000.00 

Total 95,000.00 

KXPSNDITnRXS. 

Amount  expended  under  approved  project  to  Jane  30, 1889 $81  461.75 

Amount  covered  by  existing  contracts ifsOieB 

Balance  available  July  1, 1889 'Ill       2)^63 

96,000.00 

X8TIMATB8. 

Original  (estimated)  amount  required  to  complete  the  improTement #139,660.00 
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Money  statement 

1. 1888,  ainomit  available $2,423.23 

int  appropriated  by  aet  of  Angast  11, 1888 15^000. 00. 

.    17,422.23 

1. 1889,  amount  expended  daring  fiBcal  year,  exolnsive  of 

Dilities  oatstanding  July  1, 1888 1276.20 

1, 1889,  ootetanding  liabilities 3,607.78 

1, 1889,  amonnt  eovered  by  existing  controets ,  11, 502. 62 

15.386.60 

1, 1889,  balance  available 2,0:^.63 

tonnt  (estimated)  required  for  completion  of  existinff  pro.|ect 44 ,  700. 00 

loont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  189 1  44, 7U0. 00 
emitted  in  compliance  witb  reqairemeuts  of  sections  2  of  river  and 
tarbor  acts  of  1866  and  1867. 


aet  ofpropotaU  nooited  for  dredging  in  harbor  at  Chrand  Maraie,  Minn,^  and  opened 
)etober  29, 1888,  at  JhUuth,  Jfiaa.,  ^  Mt^,  Jamee  B,  Qainii,  Corpe  of  Engineers, 


Naaie  and  addi«w  of  Mddfln. 


Ireea's  Drpdjcliig^Coinpany,  Chioaico,  m 


^napp  Sb  Oilieo,  Racine, 
Shades  &  Barker,  Dolnth,  Hinn 
YiiliMna,  Dpfaam  &  Co.,  Ilnlntb,  Hinn 


Prices  bid   , 
for  dredging 
per  cnbio 
yard. 


Oenti. 


27| 
29 
26 
24 


itract  awarded  to  Williams,  Upbam  dt  Co.,  with  the  approval  of  the  Chief  of  Knjji- 
;  contract  dated  November  14, 1888 ;  work  to  be  completed  by  September  1, 1889. 


COMMKRCIAL  STATISTICS  FOR  1888. 


erofyeaaela— 

rrivod 

Bared... 


190 
190 


Freiffbt— 
Received. 
Shipped.. 


$42,646.33 
2,226.48 


FMght  received  and  shipped  for  eight  years. 


Ponnds. 


808,000 
600.000 
896,618 
966,359 


Yalna. 


690.393.00 
36.691.70 
37.676.04 
80,19&76 


1886. 
1886. 
1887. 
1888. 


Year. 


Ponnda. 


683,866 
784,760 


Yalne. 


641.48186 
48, 519. 60 
39. 060. 01 
44,871.66 


Arrivals  and  clearances  of  vessels  for  eight  years. 


Year, 

Arrivala. 

Clearanoea. 

Year. 

ArriTals. 

Clearaacaa. 

108 
184 
181 
163 

108 
184 
131 
158 

1885 

188 
310 
164 
190 

196 

1886 

310 

1887 

164 

1888 

190 
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H  H  2. 

IMPROVEBiIENT  OF  HARBOR  AT  AGATE  BAT,  itlNNESOTA. 

Agate  Bay  has  become  an  important  shipping  port  for  the  iron  we 
of  the  Vermillion  range.  It  is  very  small,  its  area  within  a  line  joiniDg 
the  headlands  not  exceeding  120  acres. 

To  all  winds  from  the  southwest  it  afforded  little  or  no  protection 
and  the  reverse  swells  of  a  northeast  storm  obliged  vessels  to  leave  the 
wharves. 

To  render  the  harbor  secure  two  piers,  or  breakwaters,  projecting  from 
either  point  towards  the  center  of  the  bay  have  been  decided  upon  as 
requisite,  and  400  feet  of  the  east  pier  have  been  constructed  at  a  cost 
of  $20,682.94,  including  contingencies.  This  pier  has  stood  remarkably 
well  as  far  as  built,  and  it  is  hoped  that  the  extension  of  150  feet,  which 
is  now  under  way,  will  prove  as  substantial. 

The  contractor  for  the  extension  is  very  much  behindhand  with  the 
work,  owing  partly  to  bad  management  and  partly  to  inclement  weather. 
No  ice  formed  during  the  winter  to  permit  the  foundation  to  be  pot  in 
as  intended.  The  weather  has  been  rather  stormy  so  far  this  spriiig, 
and  has  materially  interfered  with  the  contractor's  efforts  to  tow  the 
rock  from  Dulnth.  As  soon  as  the  foundation  is  completed  the  crib- 
work  can  be  speedily  put  in  place. 

The  benefits  resulting  from  the  400  feet  of  breakwater  so  far  com- 
pleted have  been  greater  than  was  expected.  It  strongly  emphasizes 
the  necessity  for  the  speedy  completion  of  the  remainder  of  this  pier. 
The  estimated  cost  of  the  completion  of  the  remainder  is  $62,500.  Tiiis 
sum  could  be  most  advantageously  expended  in  one  year. 

If  the  increase  in  the  amounts  of  ore  shipped  from  this  port  continaes 
as  heretofore  the  completion  of  the  work  can  not  beeffected  any  too 
soon. 

This  work  is  in  the  collection  district  of  Daluth,  Minn.  Daluth,  Minn.,  is  tiie 
nearest  port  of  entry.  The  nearest  light-honse  is  situated  on  the  south  pier  of  Dnloth 
Canalj  Minnesota. 

ABSTRAOT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  AGATE  BAT»  lONNSSOTA. 

By  act  of  Congress  approved  Angnst  5, 1886 ^,500.00 

By  act  of  Congress  passed  Angnst  11,  1688 15,000.00 

Total .'- 37,500.00 

XZPENDITURKS. 

Amount  expended  under  approved  project  to  June  30,  1889 928, 911. 99 

Reserved  by  Chief  of  Engineers 94.00 

Amount  covered  by  existing  contracts 5,213.50 

Balance  available  July  1,  1889 3,279.91 

^,500.00 

ESTUCATK8. 

Estimated  amount  required  to  complete  the  improvement 9^1  >  7^  ^ 

Amount  appropriated  under  present  project 15,000.00 

Balance  required  for  pTesent  project 206,706.00 

Estimated  amount  lequired  annually  for  preBerving  and  maintain ing, 
when  improvement  u  completed • 8,000.00 
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Money  statement. 

July  1, 1888,  amount  available $1,817.06 

Amoant  appropriated  by  act  of  Angnst  11,  1688 .^ 15,000.00 

16,817,06 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiDg  July  1,  1888 $968.15 

July  1,  1889.  ontdtandiDg  liabilities 7,355.50 

July  1,  1889,  amount  covered  by  existing  contracts 5, 213: 50 

— 13,537.15 

July  1,  ie89»  balance  available 3,279,91 

(Amount  (estimated)  required  for  completion  of  existing  project 206,708. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  62, 500. 00 
Submittted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraei  of  proposals  received  for  consfruoHng  150  lifMarfeet  of  breakwater  at  Agate  Bay 
MnnesotOj  and  opened  November  1,  1888,  at  Duluthy  Minn,,  by  Maj,  James  B,  Quinn, 
Corps  of  Engineers, 

[Frioe  per  nmning  foot.] 


-^ 

Name  and  addraes  of  bidders. 

Fonndation. 

Crib-work. 

1^ 

r 

0 

« 

1 

4 

1 

SI 

OQ 

2$ 

II 

1 

CO 

^4 

It 

GO 

ll 

ll 
IS 

CO 

1 

2 
3 

,  4 

6 
6 
7 
8 

Powell  &  Mitchell,  Maranett^Mioh. 
ChArles  Bemer,  Green  Bay,  wis  .... 
Kelaon  C.  Chapman,  Minneapolis, 

Minn 

Meining  &  Poarco,  Dnlnth,  Minn — 

Thomas  Dwyer,  Dolnth.  Minn 

Hneh  Steele.  Daluth,  Minn ... 

William  SL  Amour.  Duluth,  Minn  .. 
J.  C.  Morrison,  Dnlnth,  Minn 

|3a28 
37.00 

88.00 
3».50 
21.76 
47.85 
39.00 
48.80 

$51.48 
4&00 

46.10 
39.50 
78.17 
60.68 
49.00 
68.61 

$33.82 
33.26 

35.62 
47.76 
23.04 
30.00 
3&00 
40.65 

$46.31 
42.62 

3a  00 
47.75 
40.16 
42.60 
28.00 
60.00 

$11.91 
12.70 

11.60 
47.75 
12.65 
12.00 
12.00 
7.15 

$14.29 
14  70 

13.80 
47.75 
16u77 
14.00 
14.00 
9.10 

$14,006w00 
13,662.00 

13,267.00 
20,250.00 
12.449.00 
14.849.00 
13.450.00 
16,195.60 

Contract  awarded  to  Tbomas  Dwyer,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 
Contract  dated  November  21, 1888 ;  work  to  be  completed  by  October  1, 1889. 


COMMERCIAL  STATISTICS. 


Nwnber  of  vessels  arriving  and  departing. 


1885 
1886 


Yessels. 


•174 
•268 


Tonnage. 


296,800 
460,000 


1887 
1888 


Yeeaels. 


466 
749 


Tonnage. 


607,600 
1,436^000 


*  In  addition  to  these  were  numerous  north  shore  and  other  boats,  and  daily  boata  between  Dnlnth 
Mid  Two  ^arbors,  not  ipolnded  in  this  statement. 
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BeompU  and  Bhipmenta. 


1885. 

1888. 

1887. 

1888. 

OreshlDiMd -.« ....•■...........•..*•••..... 

Tont. 
225, 48i 
10,895 

Tons. 
304,396 
21,954 

826,35a 

3»4,2o2 
6,620 

Tom. 
•4SK 'm 

MiacAlIkDM>iiB ftolffht  T<6C6iT4d  ftnd  iifaiDiMd 

30.59 

Total « 

236,379 

400^873 

4i&,m 

*6roM  tons. 
EeHmated  value  of  freight  received  and  ehippedy  exdueitte  of  ore. 

3885 $407.iBOO      1887 

.     |86,«» 

1889 773,000      1888 

• 

HH3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 

The  funds  for  the  continaauee  of  improvements  at  the  harbor  of  Da- 
luth  did  not  become  available  in  time  to  permit  anything  being  dooe 
during  the  summer  of  1888  beyond  the  re-adjustment  of  plans,  maf lug 
such  examinations  of  existing  channels  and  sites  of  projected  channels 
as  the  new  conditions  required,  preparatory  to  the  awarding  of  contracts 
for  the  work  to  be  done  in  the  spring  of  1889. 

All  projected  work  was  commenced  early  this  spring  and  has  pro- 
gressed satisfactorily. 

THE  DULUTH  CANAL  OR  ENTRY. 

The  communication  between  Lake  Superior  and  Superior  Bay  at  Du* 
luth  was  created  by  the  city  of  Duluth  in  the faceof  many  obstructions, 
the  least  of  which  were  of  a  natural  character.  Its  care  and  preserva- 
tion were  assumed  by  the  United  States  at  the  request  of  the  citizens 
shortly  after  tae  work  had  received  considerable  damage  from  a  storm 
which  wrecked  the  Government  breakwater  under  construction  to  the 
east  of  Minnesota  Point.  The  ownership  of  the  canal  did  not,  however, 
pass  to  the  United  Statues  until  the  attention  of  the  citizens  of  Dulnth 
was  directed  to  the  advisability  of  this  property  belonging  to  the  nation. 
The  deed  to  the  lots  covered  by  the  canal  was  formally  accepted  by  the 
United  States  by  act  of  Congress  of  August  11,  1888,  and  a  survey  of 
the  property  provided  for,  witii  a  view  to  its  improvement.  This  survey 
is  not  yet  comx>leted,  and  no  project  for  improvement  can  consequently 
be  submitted  at  present. 

At  the  time  the  canal  was  dug  the  greatest  depth  required  by  the 
commerce  of  Lake  Superior  was  but  1 2  feet,  and  when  14  feet  was  adopted 
for  the  depth  of  the  canal  it  was  thought  that  this  would  probably 
be  as  much  as  would  ever  be  required.  To-day  full  16  feet  depth  is  re- 
quired. A  minimum  depth  of  17  feet  is  maintained  in  the  canal  now, 
and  the  necessity  for  a  deepening  to  21  or  22  feet  within  three  or  foot 
years  is  assured. 

The  piers  lining  the  canal,  which  were  intended  for  but  14  feet  depth 
of  water,  have  b^n  made  to  do  duty  for  17  feet,  but  that  they  will  ao- 
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swcr  for  22  feet  is  not  a  reasonable  assumptioD.  They  are  not  in  the 
best  of  order^  and  will  soon  reqnire  extensive  repairs  if  retained.  It 
wonld  be  far  preferable  to  remove  them  entirely  and  replace  with  strnct- 
ares  of  more  modern  design. 

The  south  pier  will  require  an  extension  of  about  500  feet  to  reach  the 
required  depth  of  22  feet,  and  I  think  that  the  entire  renewal  of  the  piers 
will  cost  in  the  neighborhood  of  $500,000,  if  bnilt  in  a  substantial  man- 
ner. 

In  the  absence  of  the  detailed  plan,  etc.,  which  are  not  just  at  present 
available,  it  must  be  understood  that  this  is  but  a  rough  estimate. 

To  preserve  the  piers  in  serviceable  condition  a  reserve  fund  is  re- 
qnirecl  of  not  less  than  $  10,000,  since  the  superstructures  are  in  a  rather 
decrepit  state  and  liable  to  serious  injury  by  a  severe  storm. 

THE  HABBOB  BASIN. 

Ko  work  upon  the  harbor  basin  has  been  done  during  the  past  year. 
Including  the  area  dredged  by  private  parties,  it  now  contains  about 
126  acres.  It  will  ultimately  require  to  be  deepened  to  20  feet  and 
greatly  enlarged.  Fifty  thousand  dollars  could  be  very  profitably, 
expended  in  eularging  this  area  during  the  next  year.  It  is  import^ant 
that  this  basin  be  connected  by  suitable  chanuels  with  the  other  vhiiu- 
nels  of  Superior  and  St.  Louis  bays,  which  are  being  improved  by  the 
United  States.  « 

bice's  point  channel. 

The  old  channel  dredged  along  the  east  shore  of  Rice's  Point  is  inad- 
equate for  the  commerce  which  would  take  advantage  of  a  channel  in 
this  vicinity  if  it  had  sufficient  width  and  depth.  Tlie  advance  of  the 
dock  line  on  the  east  side  ec  liice's  Point  renders  the  construction  pf  a 
new  channel  necessary,  but  the  old  channel  is  not  to  be  obstructed  until 
the  new  one  is  completed.  Nothing  can  be  done  therefore  to  improve 
it,  and  as  it  is  gradually  deteriorating  the  necessity  for  the  speedy  com- 
pletion of  the  new  channel  is  becoming  more  and  more  pressing. 

The  new  channel  can  not  be  rendered  navigable  with  the  funds  at 
present  available,  and,  although  the  work  is  being  pushed  with  a  view 
to  making  a  through  cut  as  soon  as  possible,  it  is  hardly  to  be  expected 
that  this  can  be  effected  this  season. 

Several  private  interests  are  seriously  delayed  pending  the  opening 
of  this  new  channel,  and  vessel-owners  are  very  anxious  to  have  a  suit- 
able connection  between  the  anchorage  of  Duluth  and  Superior  so  tliat 
their  vessels  wonld  not  have  to  go  outside  in  order  to  go  from  one 
harbor  to  the  other.  The  estimated  cost  of  this  channel,  as  given  in 
my  annual  report  for  18S7,  is  $110,552.  Of  this  sum  $28,000  has  been 
allotted  from  the  appropriation  for  improving  Duluth  Harbor  under  the 
river  and  harbor  act  of  August  11, 1888.  The  whole  of  the  remaining 
($91,552)  can  be  most  judiciously  expended  during  the  ensuing  year, 
and,  as  a  proof  of  the  modesty  of  this  recommendation,  I  respectfully 
invite  attention  to  the  communication  from  the  Duluth  Chamber  of 
Ck>mmerce  and  the  secretary  thereof,  hereto  appended,  in  which  it  is 
advocated  that  this  channel  be  not  only  speedily  completed,  but  should 
have  a  width  of  at  least  400  feet,  just  double  the  width  of  the  channel 
projected. 

In  view  of  the  fact  that  the  vessels  recently  built  for  the  lake  service 
are  over  300  feet  long,  a  200-foot  channel  along  the  ends  of  the  docks  is 

ENG  89 126 
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not  wide  enoagh  to  permit  sach  a  vessel  to  either  enter  or  leave  the  slips. 
The  suggeation  that  this  channel  should  have  a  width  of  not  less  tLuEui 
400  feet,  is  after  all  a  very  reasonable  one.  This  channel  will  become  a 
well-crowded  thoroughfare  for  vessels  calling  at  this  port,  and  in  view 
of  the  rapidly  increasing  commerce  of  this  region  I  am  disposed  to 
believe  that  the  width  of  the  projected  channel,  as  shown  on  the 
map  accompanying  my  annual  report  for  1887,  should  be  increased  to 
400  feet  and  the  estimate  increased  to  $2 19,55 J,  leaving  $191,552  to  be 
provided,  of  which  sum  $91,552  can  be  judiciously  eicpended  next  year, 
as  before  stated. 

NORTH  SHORE  CHANNEL,  ST.  LOUIS  BAY. 

Of  the  $80,000  appropriated  by  the  last  river  and  harbor  bill  for  the 
improvement  of  Duluth  Harbor,  $40,000  was  provided  for  the  com- 
mencement of  work  upon  a  channel  along  the  north  shores  of  St.  Loois 
Bay  to  connect  tbe  deep  water  at  Connor^s  Point  with  the  deep  water 
of  the  St.  Louis  Kiver  at  Grassy  Point.  This  sum  is  hardly  sufficient 
to  make  a  single  cut  about  40  feet  wide  and  16  feet  deep,  and  nnless 
widened  to  tbe  proposed  width  will  be  of  but  little  practical  use.  This 
channel  should  be  really  made  400  feet  wide,  for  the  reasons  given  in 
the  letters  from  the  Duluth  Chamber  of  Commerce  before  alluded  to, 
but  it  is  likely  that  the  200-foot  channel  will  be  sufficient  to  meet  the 
demands  of  commerce  for  four  or  five  years. 

The  manufacturing  industries  of  Dulath  are  locating^at  West  Duluth, 
and  this  channel  on  the  north  shore  of  St.  Louis  Bay  is  essential  to 
their  welfare.  If  the  manufacturing  concerns,  briefly  alluded  to  in  the 
letter  of  J\lr.  O.  U.  Simonds,  hereto  annexed,  are  able  to  inake  the  com* 
mencement  they  have  with  the  indifferent  navigation  through  St.  Louis 
Bay  which  at  present  exists,  the  possibility  of  the  future  of  a  suitable 
channel  giving  access  to  Lake  Superior  if  supplied  can  hardly  be  ex- 
aggerated. 

The  cost  of  a  200foot  channel  was  estimated  at  $163,000.  Of  this 
there  remains  to  be  supplied  $123,000.  If  this  entire  amoant  could  be 
made  available  for  work  next  year  it  would  result  in  giving  a  much 
better  and  more  useful  channel  than  could  be  obtained  with  the  same 
funds  if  the  work  is  distributed  over  several  years. 

ST.  LOUIS  BIVEB. 

The  rapid  growth  of  Duluth  has  produced  a  market  for  large  quanti- 
ties of  the  fine  building  stone  quarried  at  Fond  du  Lac.  In  consequence  of 
this  the  navigation  of  the  St.  Louis  Biver  has  reached  some  importance, 
and  it  is  likely  that  a  navigable  depth  of  10  feet  will  soon  be  necessacy 
to  accommodate  it.  The  removal  of  the  obstruction  referred  to  in  the 
letter  of  Mr.  Davis,  secretary  of  the  Duluth  Browustone  CompaDj, 
hereto  appended,  would.cost  with  contingencies  $2,444.42.  This  aI^oa^t 
could  be  profitably  expended  during  the  coming  year. 

STEAlSi-LAUNCH. 

Tbe  steam-launch  provided  for  in  the  last  river  and  harbonbill  has 
been  purchased  and  has  very  much  facilitated  the  inspection  and  exami- 
nation of  the  works  in  progress. 

CONCLUSION. 

All  the  dredged  areas  of  Duluth  Harbor  and  those  projected  wiU 
eventually  hJive  to  be  deepened  to  20  or  22  feet,  and  all  original  esti- 
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mates  will  have  tx)  be  correspondingly  increased.  This  snbject  I  have 
not  deemed  expedient  to  discuss  in  detail  at  present,  since  it  will  prob- 
ably be  some  time  before  the  greater  depth  will  be  required.  I  have 
not,  furthermore,  made  any  attempt  to  discuss  the  advisability  of  con- 
tinuing the  improvements  at  this  harbor,  since  I  believe  the  letters  ac- 
companying this  report,  and  which  have  been  previously  allnded  to, 
contain  sufficient  facts  upon  which  to  found  an  intelligent  opinion. 

Work  during  the  fiscal  year  just  closed  was  as  follows:  The  channel 
east  of  Bice's  Point  has  been  dredged  about  45  feet  wide  and  17  feet 
deep  for  a  distance  of  2,G40  feet,  and  the  channel  on  the  north  shore  of 
St.  Louis  Bay  has  been  dredged  about  50  feet  wide  and  16  feet  ^eep  for 
a  distance  of  about  7,300  feet.  The  quantity  of  material  removed  from 
former  channel  was  58,685.5  cubic  yards,  and  from  the  latter  114,174.3 
cubic  yards. 

CONDITION  OP  WORK. 

The  canal  piers  are  in  fairly  good  condition,  but  liable  to  serious  dam- 
age from  severe  storms.  The  entire  work  will  eventually  require  to  be 
replaced  with  more  durable  material.  The  ruling  depths  in  the  por- 
tions of  the  harbor  dredged  by  the  United  States  are — 

Peet 

Inoanal 17 

In  the  inner  basin  or  harbor 16 

In  Blast  Furnaoe  Channel  to  a  point  opposite  Elevator  £ 16 

From  point  opposite  Elevator  E  through  dredged  channel  along  east  side  of 

Rice's  Point  to  the  St.  Louis  Biver 12 

In  channel  on  north  shore  of  St<  Louis  Bay  for  a  distance  of  7,300  feet 16 

In  new  channel  east  of  Bice's  Point  for  a  distance  of  2,640  feet 17 

RECOMMENDATIONS  FOR  NEXT  TEAR. 

« 

Reserve  fond  for  canal  piers..: $10,000.00 

For  enlarging  the  harbor  basin 50,000.00 

For  Bice's  Point  Channel 91,552.00 

For  north  shore  channel,  St.  Louis  Bay... ...1 123,000.00 

For  the  St. Louis  River 2,444.42 

4  _ 

Total 276,996.42 

This  work  is  in  the  collection  district  of  Dnlnth^  Minn.  Dnlnth,  Minn.,  is  the 
nearest  port  of  entry.  The  fiearest  light-house  is  situated  on  the  outer  end  of  the 
south  pier  of  Duluth  Canal,  Minnesota.  A  range-light  is  being  built  on  the  inner 
end  of  the  south  pier  of  the  Dulnth  Canal. 

ABSTRACT  OF  APPROPRIATIONS  FOR    IMPROYINO   HARBOR  AT  DULUTH,  MINNESOTA. 

By  act  of  Congress  approved — 

March  3,  1871 ^ $60,000.00 

June  10,  1«72 50,000,00 

Allotted  from  act  approved  March  3,  1873 36,049.20 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  3,  1875 35,000.00- 

August  14,  1876 15,000.00 

Juno  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,1880 25.000.00 

March  3, 1881 40,000.00 

By  actof  Congress  passed  August  2,  1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 45,000.00 

Augusts,  1886 56,250.00 

By  act  of  Congress  passed  August  11,  1888 80,000.00 


lA. 


Total 552,299,20 


V 
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The  foUowiDg  statemeDt  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amonnt  expended  under  the  different 
classes  of  work  includes  the  cost  of  soundings,  superintendents,  buoying, 
and  contingencies,  exclusive  of  amount  covered  by  existing  contract : 


GlaMofwork. 


BrealrwBt«r 

Canal  piortt  etc 

Dredrf&iy 

Beaervcd  by  Chief  of  SngiiMen. 
Steam  Ukunoh 


Total. 


To  Jane  30, 
1889. 


$110,000.00 

811,110.42 

227.90 

1,900.03 


500^488.61 


Prtorto 
preaeDt  proj- 
ect 


$UO,000.00 

i6.eoa33 

lli,953.4S 


Under  prM> 
ent  project 
to  June  30, 
1889.* 


270,661.81 


$31,516.91 

196, 163.  M 

227.90 

1.000.03 


229.816.81 


*  Adopted  in  188L 
Amount  leqaired  i^nnnally  for  presenrlng  and  maiDtaiDlng $10>  000 

Money  statement 

July  1,  1888,  amount  available '-    $3,799.14 

Amount  appropriated  by  aot  of  August  11,  1888 80,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  ei^clueiye  of 

liabilities  oatstanding  July  1.1888 , ♦ir»,446.47 

July  1,  1889,  outstanding  liabilities - 16.522.0y 

July  1,  1889,  amount  covered  by  existing  contracts  .*.. 34, 500. 17 


83,799.14 


06,468.72 


July  1,  1889.  balance  available 17,330.42 


{Amount  (estimated)  required  for  completion  of  existing  projeot' 324, 52&  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1691  'J76, 996. 42 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propomU  received  for  dredging  in  the  harbor  of  Duluth,  Minn,,  and  opened 
November  13, 1888,  at  DuluA,  Minn.,  by  Maj,  James  B,  Quinn,  Ckrrpa  of  Engineere. 


Ko. 


Name  and  addrese  of  bidder. 


I    Dred^iiff 
in    Superior 

Bay  eantof 
Rice's  Point, 

per  CO.  yd. 


1     Oreen'8  Dred^fC  Company,  Chicago,  III. 


Knapp  ic  Gillen,  Kaoine,  Wis 

Charles  S.  BarKer,  Dniath.  Minn 

Williams.  Upb^m  ic  Co.,  Dulath.  Minn 


Dredging 
in  i>t.  Loois 

Bay  went  of 
Bice's  roint. 

per  ctt.  yd. 


Contract  awar*^^  ^  Williams,  Upham  dc  Co.,  with  the  approval  of  the  Chief  of 
Engineers.    Contract  dated  December  15, 1888;  work  to  be  completed. by  August  15, 
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COMMERCIAL  STATISTICS. 


Comparative  etatemeni  of  arrivals  and  clwranoes  ofvesieU  at  Duluthfor  twelve  fftars. 


Tear. 


1877 
1878 
1879 
1880 
1881 
1882 


Anivals. 


406 
602 
024 
666 

833 


Clearances. 

TotaL 

22S 

667 

343 

740 

497 

wv 

624 

1,048 

660 

1.826 

832 

1,666 

Years. 


1883 

1884 

1885 

1886 

18K7 

1888 


Arrivala. 


796 

888 

808 

1,026 

1,237 

1,100 


Cleanuiees. 


779 
903 
800 
996 
1.238 
1,100 


ToUL 


1,675 
1.791 
1,797 
2.021 
3,4,75 
2,200 


Average  veeeel  tonnage. 


Year. 

Tons. 

Tear. 

Tons. 

1885. 

- 

761 
778 

1887 

812 

1886 

1888 

887 

Value  of  exports  from  JhUuth. 

1888 $2,419,847 

1887 8,898,125 

1888 1,206^670 

The  **in  transit  trade." 


Tear. 


1885 

1886 
1887 

1888 


Value  of 
merchandise. 


106,885 
94,640 
82,415 

246,094 


Duties. 


$46,971.11 
62.57&97 
62,205.49 

173,048. 16 


Ckinadian  fish  received. 


Tesr. 


1888 
1887 
1888 


Pounds. 
768,673 
783,660 
881,667 


Salt 


Pounds, 
19,717 
83,806 
51,662 


Beeeipts  of  flour  and  coal. 


1883 
1884 
1885 


Flonr 

for  sbipment 

eastward. 


Barrels, 
891,800 
81i,300 

1,156,000 


Coal  fbr  six 

years 

(Dnloth  and 

Superior). 


Tons, 
420,000 
872,000 
095^000 


1886 
1887 
1888 


Flour 

for  shipment 

eastward. 


Barrtls, 
1,857,000 
1,822,715 
1,747,176 


Coal  for  six 

years 

(Duiath  and 

Superior). 


Tons. 

736,000 
1,041,000 
1.435^000 
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LUMBER. 


The  product  of  the  mills  in  the  Dolath  dlBtrict,  in  which  are  incladed  the  nrilts  of 
the  irou  cargo,  Doaglae  County  mi  Us,  and  the  mills  at  Thomson,  Cloquet,  and  Bamnniy 
was  as  follows  (from  the  Dolath  Board  of  Trade  report) : 


1888 

1887 

Inoreaae 


Lumber. 


282.330,000 
308,850.000 


52,480.000 


Latha. 


Numler. 
38.100.000 
34.250,000 


1,940,000 


SUnglaft. 


Nuwther. 
SO!.  384, 800 
74.300,000 


25,084,000 


The  8t<»raffe  capacity  of  Dnlnth  elevators  is  19,550,000  bushels.    The  following 
table  gives  Uie  receipts  and  shipments  of  wheat  for  eighteen  years  at  Duluth : 


Year  endlnff  Dec  81— 

1888 

1887 

1888 

1885 

1884 

Tear  ending  Aag.  31 — 

1883 

1882 

l»»l 

1880 


Beoelpta. 


BuahsU. 

7,003,388 
17,138,275 
22,532.574 
14. 888, 875 
13,722,030 

4,707.803 
8,288.248 
3.332,176 
1,847,679 


Shtpmenta. 


Buakelt. 

13,482,820 
10, 518, 586 
17,668,251 
14.065,775 
11, 551, 582 

4.586,808 
3.325,408 
2,865,536 
1,453,674 


Year. 


Year  ending  Aug.  31— 

1870 

1878 

1877 

1876 

1875 

1874 

1873 

1872 

1871 


Beoelpta. 


ButhOa. 

1,524.C65 

1,803,000 

460.505 

1,451,100 

1.187,721 

2,407,478 

1, 881, 453 

981,611 

556,788 


ShipmcBta. 


Bfuhda. 

1.487. 222 

1,783,350 

503. 8B0 

], 376, 302- 

1,081,194 

2,424,176 

1.5iQ,173 

051.048 

544,848 


OpenU^  and  oloHng  of  navigation. 


1885 
1886 


Opening. 


Apr.  27 
May    7 


Cloaing. 


Nov.  20 
Dec.  14 


188r. 
1888. 


Opening. 


May    4 

May  11 


Caoting. 


Dee.  28 
Deo.  31 


L 


NOTB.— The  dates  of  opening  and  closing  of  naTigation  by  years,  1865-*84,  are  given  In  Annnal 
Beport  of  the  Chief  of  Engineers  for  1885. 


LETTER  FROM  COMMITTEE  OF  CHAMBER  OF  COMMERCE. 

Duluth,  Mikn.,  June  18,  1889. 

Dear  Sir  :  The  Chamber  of  Commerce  of  the  city  of  Duluth  respectfnUy  present 
to  you  that  the  actual  needs  of  commerce  require  more  rapid  work  upon  the  narbor 
of  Duluth  and  its  approaches  than  has  been  done  up  to  the  present  time.  That  this 
may  be  inaugurated  requires  as  the  first  step  very  large  estimates  to  be  made  by  yoo, 
with  a  view  to  accomplishing  a  large  amount  of  work  in  the  following  year.  We 
therefore  ur^  upon  your  attention  the  following  points : 

(1^  The  ship-canal  through  Minnesota  Point,  tbe  entrance  to  our  harbor,  should 
receive  attention.  The  piers  require  rebuilding  in  such  substantial  manner  as  to  be 
permanent,  and  your  estimate  of  an  amount  as  large  as  you  can  use  on  them  dnrtog 
the  year  would  be  fully  warranted. 

(2)  The  main  channel  down  the  bay,  east  side  of  Rice's  Point,  should  be  at  once 
dredged  out  400  feet  in  width  to  a  connection  with  the  natural  channel  between  Rice's 
and  Conner's  Points.  This  is  needed  now  to  accommodate  the  movement  of  vessels 
between  the  docks  on  this  side  and  those  at  West  Superior  and  the  north  shore  of 
St.  Louis  Bay  and  Grassy  Point. 

(3)  The  area  of  our  main  anchorage  ground  between  Rice's  and  Minnesota  Points 
should  be  so  increased  by  dredgiuff  as  to  afford  about  double  the  present  room  for  vee- 
■els  to  use  as  a  harbor  of  refuge,  for  the  reason  that  in  ease  of  seYere  weaUiar  all 
▼••ids  bound  for  all  p«rt8  of  ttlb  bays  at  the  hoad  of  Lako  Snpoiior  moit  nae  tha 
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sliip-oaDal  for  entrauce,  and  this  harbor  of  refuge  for  temporary  anchorage,  before 
proceding  to  their  docks  of  discharge  and  reloading. 

(4)  The  channel  on  the  north  shore  of  St.  Loais  Bay,  from  Rice's  Point  to  deep 
water  at  Grassy  Point,  should  be  at  once  widened  to  400  feet.  Mannfacturing  estab- 
lishments on  the  north  shore  of  St.  Lonis  Bay  and  Grassy  Point  are  now  constrncted, 
which  will  reonire  large  shipping  facilities,  and  they  have  deep  water  in  front  of 
their  works.  The  Government  is  only  asked  to  provide  additional  depth  in  the  con- 
necting channel  between  this  deep  water  and  the  natural  channel  near  Rice's  Point. 

If  your  estimates  can  be  made  to  include  these  items  they  will  be  very  much  ]ar£:er 
than  the  estimates  of  any  previous  year,  but  we  aresnre  that  the  situation  thoroughly 
warrants  such  action  on  your  part. 

It  is  not  proposed  or  expected  business  and  developments  that  furnish  the  cause 
for  this  immediate  improvement,  but  business  and  shipping  already  in  existence,  and 
Boffering  greatly  for  want  of  this  work,  that  full  use  maybe  made  of  this  great  harbor 
and  ita  connecting  water-ways. 

The  work  is  national  in  ita  charact,er  and  in  the  benefits  which  will  result  there- 
from, and  directly  affects  many  great  States. 

C.  H.  Graves, 
Jas.  T.  Hale, 
J.  D.  Ensign. 

MaJ.  Jambs  B.  Quinn, 

Carp$ of Engineer$f  U.S.A. 


LETTKR  FROM  8ECRBTART  OF  CHAMBER  OF  COBfMERCE. 


[Sapplementary  statistios  by  the  Mczetary  of  the  Dalath  Chambor  of  Commeroe.] 

Chamh^  of  Commerce^  Secretary^e  Office. 

Sir:  I  have  been  directed  by  the  harbor  committee  of  the  chamber  of  commerce  to 
aapplement  the  report  given  above  with  such  facts  as  will  tend  to  support  the  state- 
ments of  the  committee  as  to  the  needs  of  the  water-ways  in  and  about  the  bays  of 
Pulnth  and  St.  Louis. 

At  present  the  channel  from  Duluth  to  Superior  is  altogether  inadequate  to  accom- 
modate the  vessels  of  the  larger  class  which  ply  between  these  two  points  and  the 
lower  lakes. 

They  are  now  anbjected  to  the  necessity  of  making  a  long  circuit  of  7  or  8  miles, 
while  with  an  enlar^d  and  deepened  channel  between  the  two  cities  the  distance 
could  be  covered  within  2  miles,  at  a  great  saving  of  time  and  expense.  Hence 
with  our  rapidly-increasing  and  enlarged  tannage  it  seems  to  be  indispensable  that 
this  channel  should  at  once  be  enlarged  to  the  minimum  depth  required  by  our  ship- 
ping and  of  the  width  urged  by  the  committee.  This  will  be  the  work  of  two  or 
three  years  under  the  most  favorable  circumstances ;  therefore  it  is  to  be  hoped  that 
yon  will  ask  for  the  largest  amount  which  you  may  be  able  profitably  to  expend  dur- 
ing the  ensuing  year. 

By  way  of  fortifying  this  claim  permit  me  to  give  you  a  few  comparative  statistics 
showing  the  rapid  growth  of  the  business  done  in  the  harbor : 

Beginning  with  the  growth  of  the  wheat  trade,  let  me  observe  that  the  aggregate 
receipts  and  shipments  for  1683  amounted  to  9,294.711  bushels;  1884,  25,'i74,5l2 
bushels;  1885,  28,934,450  busbel» ;  1886,  40,307,665  bushels ;  1887,37,114,321  bushels. 

The  past  year  having  been  one  of  short  crops,  the  bulk  of  grain  handled  has  not 
been  so  great,  but  there  is  every  indication  that  the  yield  of  the  crop  year  of  1889-'90 
will  far  exceed  that  of  any  of  the  previous  years. 

The  growth  of  the  flour  trade,  as  shown  by  shipments,  has  been  as  follows : 


BarreU. 

1883 891,800 

1884 814,300 

1885 1,1(5,000 


Bftrrelfl. 

1886 1,3.'>7,000 

1887 1,322,715 

1888 1,747,176 


The  increase  in  the  elevator  capacity  will  appear  in  the  following  figures : 


Bnahele. 

1883 3,160,000 

1884 9,410,000 

1886 9,910,000 


BasheUi. 

1886 11,150,000 

1887 19,450,000 

1888 20,950,000 
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The  increase  in  tbo  arrivals  and  clearances  and  in  the  tonnage  of  freight  since  1685 
is  as  follows : 


1886 
1886 


Vessels. 


1,603 
2,160 


Tons. 


1«  872, 283 
1.664,881 


1887 
1888 


2»i70 
9,200 


TOBI. 


2,021,781 
1,943,781 


The  coal  tonnage  at  the  head  of  the  lake  for  the  years  named  is  as  follows: 


TOXM. 

1883 420,000 

1884 372,000 

1885 095,000 


Tom. 

1886 rj6,00D 

1887 1,041,060 

1888 1.435,000 


These  comparatiye  statistics  constitute  the  most  formidable  argument  that  can  be 
urged  in  behalf  of  the  rapid  and  speedy  enlargement  both  of  the  harbor  area  and  of 
the  channels  connecting  the  two  points  on  the  opposite  sides  of  the  bay. 

The  next  point  to  be  considered  is  the  demand  for  a  greatly-enlarged  channel-way 
from  Rice's  to  Grassy  Point,  on  the  north  side  of  St.  Lonis  Bay. 

The  facts  which  support  the  demand  of  the  committee  for  enlarged  appropriations 
may  be  summed  up  as  follows : 

The  suburb  known  as  West  Duluth  less  than,  two  years  ago  was  simply  a  wilder- 
ness, covered  with  trees  and  undergrowth,  with  scarcely  a  building  for  any  purpose 
within  its  limits.  To-dny  it  is  a  community'  of  not  less  that  2,000  aonls,  which 
number  must  be  at  least  doubled  within  the  next  year.  This  rapid  growth  is  the  re- 
sult of  the  establishment  of  enormous  manufacturing  industries  on  the  shore  of  the 
bay,  and  the  consequent  necessity  of  rapid  transit  by  water  fVom  the  lower  bay,  in 
order  that  the  raw  materials  and  manufoctured  products  of  these  industries  may  be 
handled  with  ease,  economy,  and  dispatch. 

The  following  are  some  of  the  establishments  now  in  progress  and  soon  to  be  put  in 
actual  operation : 

(1)  The  Duluth  Iron  and  Steel  Works.  These  works  are  designed  for  the  reduc- 
tion of  the  rich  ores  of  the  Vermillion  region  to  pig-iron  and  the  manufacture  of 
steel,  with  all  the  train  of  industries  that  result  therefrom. 

This  establishment  will  employ  within  the  next  two  years  not  less  than  from  two 
to  three  hundred  men,  possibly  more. 

(2)  The  Minnesota  Car  Works,  whose  plant  covers  several  acres  of  ground,  asd 
whose  output  is  expected  to  be  not  less  than  fifteen  finished  cars  i>er  day.  It  will 
employ  from  eight  hundred  to  one  thousand  men. 

Its  docks,  together  with  that  of  the  iron  and  steel  works,  are  already  partially  cun- 
structed  out  to  the  dock-line. 

(3)  The  Iron  Bay  Manufacturing  Company,  for  the  production  of  heavy  machinery, 
engines,  boilers,  hoisting  apparatus,  and  other  appliances  used  in  mining. 

This  plant  is  also  located  on  the  bay  front,  and  needs  ample  facilities  for  handling 
its  raw  materials  and  products,  by  water  as  well  as  by  rail.  It  will  employ  not  less 
than  three  hundred  men. 

^4)  The  Glenn  Boiler  Works,  in  the  vicinity  of  Oneota.  These  works  will  produce 
boilers  of  the  largest  class,  and  its  productions  have  already  an  established  reputa- 
tion and  extensive  market  along  the  lakes,  as  well  as  to  the  westward  on  the  railway 
lines  toward  the  Pacific. 

Other  msnufacturing  establishments,  projected  and  in  actual  operation,  of  greater 
or  less  importance,  demand  that  the  water-ways  connecting  with  the  harbor  and  rhe 
lake  should  be  opened  wide  and  deep  for  the  convenient  handling  of  their  varied 
productions. 

Superadded  to  this,  the  deep-water  channel  above  Grassy  Point  and  extending  to 
Fond  du  Lac,  with  short  reaches  of  shallow  water,  should  be  made  the  more  easily 
available  for  the  extension  of  our  manufacturing  system  along  St.  Louis  River  and 
Bay  by  tbo  improvement  of  the  channel  to  which  the  committee  invite  your  atten- 
tion. 

As  the  average  tonnage  of  vessels  doing  business  at  the  head  of  the  lakes  is  increas- 
ing from  year  to  year,  the  necessity  of  these  improvements  becomes  mor>>  and  mnre 
manifest.  As  an  illustration  of  this  increase,  I  conclude  this  statement  by  quoting 
the  statistics  referring  to  this  subject. 
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VX88ELS. 

The  average  tonnage  of  vesseU  trading  at  this  point  was  in — 

Tons. 

1885 761 

1886 778 

1887 812 

1888 - 887 

The  increase  of  this  average  tonnage  oyer  previons  years  is  as  follows: 

Tons. 

1886 --. 17 

1887 34 

1888 75 

That  this  increase  will  continue  to  be  rapid  for  years  to  come,  and  nntil  it  reaches 
a  maximum  requiring  a  depth  of  not  less  than  from  17  to  20  feet,  is  apparent  to  all 
obserTers  of  the  growing  commerce  of  our  great  water-ways. 
With  great  respect,  I  am  yonrs,  very  truly, 

WiLUAM  F.  Phrl1»s, 

Secretary, 
Ht^or  James  B.  Quink, 

Corp9  of  Engineers f  U.  S,  A. 


LETTER  FROM  WE8T  DULUTH  I.AKD  COMPANY. 

DuLUTH,  Mink.,  June  8,  1889. 

Dear  Sir  :  As  I  understand  the  time  approaches  for  the  compilation  of  your  report 
to  the  War  Department,  I  beg  to  call  your  attention  to  the  remarkable  development 
now  taking  place  at  West  Duluth  and  farther  up  the  St.  Louis  River,  as  bearing  on 
the  question  of  dredging  a  suitable  channel  in  the  Bay  of  Sg.  Louis  for  the  free  pas- 
sage of  Lake  Superior  vessels. 

West  Duluth  is  situated  on  the  Minnesota  side  of  St.  Louis  Bay,  at  Grassy  Point, 
and  though  less  than  two  years  old,  has  within  its  limits  railroad-car  shops,  rolling- 
mills,  forge  works,  iron  and  steel  works,  machine-shops,  boiler-shops,  foundries,  and 
wood- working  establishments,  besides  many  smaller  industries.  Arrangements  have 
also  been  partially  made  for  the  early  establishment  of  a  large  ship-yard,  stove  works, 
and  large  wagon-shops. 

All  of  the  foregoing  rely  more  or  less  on  lake  vessels  to  supply  them  with  material 
and  fuel. 

In  addition  to  the  above,  there  are  strong  prospects  of  the  immediate  improvement 
of  the  extensive  water-power  in  the  St.  Louis  River,  which  will  introduce  large  indus- 
tries near  Fond  du  Lac. 

From  a  careful  collection  of  reports  made  to  me  by  the  managers  of  the  several  es- 
ta')lishments  now  in  operation  this  year,  I  estimate  the  quantity  of  material  and  fuel 
that  should  be  delivered  at  West  Duluth  docks  in  Lake  Superior  bottoms  to  be  about 
75,000  tons  per  annum. 

At  the  present  rate  of  growth  and  development  this  amount  will  be  increased  five- 
fold within  two  3*eara. 

To  safely  and  economically  handle  this  freight  a  channel  should  be  cnt  in  St.  Louis 
Bay  of  full  depth  and  at  least  200  feet  wide,  extending  from  deep  water  at  Rice's  Point 
to  deep  water  at  Grassy  Point. 
Yonrs,  truly, 

O.  H.   SiMONDS. 

Migor  James  B.  Quinn, 

Carps  of  Engineers,  U,  8,  A, 


LETTER  FROM  DULUTH  BROWN  STONE  COMPANY. 

Duluth,  Minn.,  June  29,  1889. 

Dear  Sir  :  The  undersized  company  is  the  owner  of  a  quarry  of  br(fwn  sandstoni* 
of  unlimited  quantity,  which  is  situated  at  the  foot  of  the  rapids  of  the  St.  Louis  River^ 
in  the  State  of  Wisconsin,  being  lots  1  and  2,  section  7,  embracing  51  acres,  more 
or  less.  The  output  of  the  quarry  each  year  for  the  past  three  years  has  been  from 
two  to  six  thousand  cords,  and  the  quantity  required  for  use  each  year  is  increasing. 
We  have  been  put  to  a  large  expense  already,  and  have  expended  nearly  |6,000  in 
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dredgiDK  channel  and  remaking  ban  to  reach  the  qaarry.  Wo  address  yon  in  the 
hope  of  getting  yoa,  in  yonr  next  report  to  the  Department,  to  recommend  soeh  an 
appropriation  as,  in  y«>ur  jadgment,  yon  think  sufficient  to  giTe  us  a  depth  of,  8is,9 
feet  of  water,  and  a  width  of  channel  of  50  feet.  The  distance  necessary  woold  be 
about  1,500  feet,  in  which  there  is  now  a  depth  of  6  feet. 
Yours,  very  trnly, 

DuLUTH  Brown  Stonb  Co. 
W.  W.  Davis, 

Secretary, 
MaJ.  3 AS,  B.  Qunnr, 

Corps  of  £ngineer$f  U,  S,  A, 


HH4.- 

IMPROVEMENT  OF  HARBOR  AT  SUPERIOR  BAY  AND  ST.  LOUIS  BAT, 

WISCONSIN. 

The  natural  opening  between  Lake  Superior  and  Superior  Bay  is  at 
the  southerly  extremity  of  Superior  Bay.  This  opening  was  improved 
somewhat  before  1866  by  the  citizens  of  the  city  of  Superior,  and  since 
that  time  the  improvement  has  been  continued  by  the  United  States. 

The  piers  bordering  the  entry  have  now  reached  an  aggregate  length 
of  5,650  feet,  and  are  in  a  rather  decrepit  state  and  will  need  consider- 
able repairs.  A  reserve  fimd  of  $15,000  has  been  maintained  to  meet 
Buch  exigencies  as  may  arise  at  any  time  from  a  severe  storm.  The 
renewal  of  the  superstructure  at  current  rates  would  cost  6141,250. 
Manifestly  the  reserve  fund  shouhl  be  increased  to  at  least  $25,000, 
since  with  the  present  small  sum  available  it  is  impossible  to  undertake 
any  repairs  of  even  a  minor  Character,  in  view  of  the  possibility  that  a 
much  greater  sum  than  is  available  may  be  needed  to  repadr  the  dam- 
ages resulting  from  a  severe  storm. 

The  shore  is  building  out  rapidly  on  the  Wisconsin  side,  and  the  ex- 
tension of  the  pier  on  this  side  will  soon  be  necessary.  If  it  is  extended 
so  as  to  provide  for  a  depth  of  20  feet  of  water,  this  extension  will  cost 
$30,250.  This  extension  could  be  advantageously  made  during  the  en- 
suing year. 

CHANNEL  IN  SUPERIOR  BAY. 

The  channel  in  Superior  Bay  is  very  narrow,  and  although  there  is  a 
minimum  depth  of  16  feet  it  is  not  unusual  for  vessels  navigating  it  to 
run  aground  on  the  sides.  Considerable  dredging  has  been  done  to 
widen  and  straighten  this  channel,  but  to  meet  the*  full  requirements  of 
the  commerce  using  it,  it  should  be  widened  to  400  feet,  as  suggest^ 
by  the  committee  of  the  Superior  Chamber  of  Commerce,  whose  letter 
is  hereto  appended. 

To  give  a  400-foot  channel  as  desired  will  require  the  removal  of 
777,667  cubic  yards  of  material  at  a  cost  of  $139,980.  This  channel 
needs  to  be  permanently  marked  so  as  to  diminish  the  risks  which  attend 
its  navigation.  One  hundred  thousand  dollars  can  be  advantageously 
expended  on  this  during  next  season. 

QUEBEC  DOCK  CHANNEL. 

The  channel  leading  from  the  main  ship-channel  to  the  Quebec  dock 
and  Korthem  Pacific  Eailroad  dock  requires  to  be  enlarged  about  100 
feet  This  work  will  cost  about  $12,308,  of  which  sum  $6,000  could  be 
moat  eoonomioallj  expended  next  vear. 
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The  Neinadji  Biver  deboaches  near  these  docks  and  innch  of  the 
debris  transported  by  the  river  is  deposited  in  their  vicinity,  and  it  is 
hardly  likely  that  this  dredged  area  can  be  maintained  without  constant 
effort. 

THE  KEMADJI  RIVER. 

This  river  is  getting  to  have  considerable  importance,  from  the  fact 
that  there  are  saw-mills  and  brick-kilns  located  upon  it,  the  prodilcts  of 
which  are  transported  by  water  to  Superior  and  elsewhere.  The  bar  at 
the  month  is  a  great  obstruction  and  will  require  dredging  to  the  amount 
of  about  $5,000  to  create  a  diannel  through  it.  This  amount  could  be 
judiciously  expended  during*the  coming  year. 

OHANNEL  AliONa  WISCONSIN  BOOK-LINE,  ST.  LOUIS  BAY. 

The  completion  of  the  channel  along  the  Wisconsin  dock -line  in  St. 
Louis  Bay  will  cost  as  projected  $112,156.  As  indicated  in  the  letter  of 
the  Chamber  of  Commerce  before  alluded  to,  it  should  have  a  width 
of  400  feet.  This  would  increase  the  estimated  amount  for  a  channel 
here  to  $231,317.  It  is  likely,  however,  that  the  extension  of  this  chan- 
nel from  the  point  akeady  dredged  to  Grassy  Point  will  meet  the 
necessities  of  commerce  for  some  time,  if  dredged  to  the  dimensions 
already  projected.  The  widening  of  the  present  dredged  channel  to  400 
feet  will  require  an  expenditure  of  $50,400,  and  in  view  of  the  fact  that 
vessels  are  very  much  cramped  for  room  when  entering  or  leaving  the 
docks  bordering  this  channel  and  consequently  liable  to  serious  injury 
by  running  into  the  bank,  there  is  no  question  but  that  this  $50,400 
could  be  judiciously  expended  during  the  ensuing  year. 

The  statistics  of  the  commerce  which  enters  and  uses  the  channels 
and  water-ways  of  Superior,  and  which  are  hereto  appended,  will  give 
sufficiently  convincing  reasons  for  the  construction  and  extension  of  the 
improvements  under  way  for  this  locality. 

Work  during  the  past  year  has  been  confined  to  dredging  in  the  chan- 
nel between  Connor's  Point  and  the  entry,  straightening  and  widening 
the  channel  at  the  '^  middle  ground,''  about  one-half  mile  north  of  Sa^ 
ford's  Pier.  The  amount  of  material  excavated  to  the  end  of  the  fiscal 
year  was  75,700  cubic  yards. 

00ia)ITI0N  OF  THE  IMPROVEMENT. 


•  V 


The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact.  The  ruling  depths  in  the  channels  dredged  by  the 
United  States  are : 

Feet. 

From  Connor's  Point  to  the  entry 16 

From  Northern  Pacific  Railroad  Dock  to  the  entry 16 

In  front  of  Quebec  Dock : 16 

Throoghont  the  entry  between  piers 16 

R]teUM<  OF  RBCOBCMENDATIONS. 

For  reserve  fnnd  for  entrv  piers 910,000 

For  extension  of  the  sontn  pier  of  entry 30,250 

For  channel  in  Saperior  Bay 100,000 

For  enlarging  Quebec  Dock  Channel 12,308 

FordredgiDgat  month  of  the  Nema^Ji  River 6,000 

For  widening  channel  in  St.  Louis  Bay 50,400 

Total m,W 


!! 


2012  REPOBT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARKT. 

Superior,  West  Sapcrior,  and  Connor's  Point  are  in  tho  ooUection  district  of  8a- 
perior,  Wis. ;  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  ligbt-hooMii 
situated  on  tlie  entry  piers  at  Saperiori  Wis^  j 

• 

▲BSTKACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  SUPERIOR  BAT  AND  St.       % 

LOUIS  BAT.  WISCONSIN.  i 


By  act  of  Congress  approved — 

March  3,  ieC7 ^ $63,000.01 

April  10,  1869 45,000.01 

July  7,  1870  ...- 40,OOaflO 

March  3, 1871 - 60,000.00 

JunelO,  ltl72 50,OOU.OO 

Allotted  frooi  act  approved  March  3,  1873 63,050.80 

Allotted  from  appropriation  for  '*  Repairs'of  harbors^  on  Northern  Liakes  "  5, 433.  GO 

By  act  of  Congress  approved — 

Anga8tl4,  187G 3,000.00 

JniieW,  1878 ,. 3,000.00 

MarcU3,  1879 6,000.00 

June  14, 1880 5,OOaOO 

March  3,  188 lO.OOO.OO 

August  2.  1882 40,000.00 

July  5,  1884 45,000.00 

Augusts,  1886 22,500.00 

By  act  of  Congress  passed  August  11,  1888 50,000.00 

Total 510,883.80 

RXPENDITUBKS. 

Amount  expended  under  origiual  project,  adopted  in  1867 $258, 000.  OO 

Amount,  expeuded  under  project  recoiujiiended  by  Board  of  Engineers 

in  1873 77,513.20 

Amount  expended  under  preseut  project  to  June  30,  1889,  exclusive  of 

exi8tin<;  conlracts 128,371.00 

Reserved  by  Chief  of  Engineers 4.30 

Total 463,b88.« 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tious  have  been  expended.  The  amonnt  expended  under  the  different 
clstsses  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies,  exclusive  of  existing  contractB: 

Repairs  and  beach  protection , $13,23^^.00 

Construction  and  repairs  to  piers 318,173.53 

Dredging 132,477.79 

Reserved  by  Chief  of  Engineers • 4.30 

Total 463,888.68 

Estimated  amount  required  annually  for  preserving  and  maintaining. ..       10,000.00 

Money  statement 

July  1,  1888,  amount  available $10,270.33 

Amount  appropriated  by  act  of  August  11,  1888 50,000.00 

60,270.33 
July  1,  1839,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $6,762.97 

July  1,  1889,  outstanding  liabilities 6,512.18 

July  1,  1889,  amount  covered  by  existing  contracts 28,402.00 

: 41,677.15 

July  1,  1889,  balance  available 18,593.18 


•i' 


(Amount  (estimated)  required  for  completion  of  existing  project 291,736.00 
A.mount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1889  207, 958»  OQ 
Submitted  in  compliance  Vrith  requirements  of  sections  2  of  riv^r  and 
harbor  acts  of  1866  and  1867. 
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Ah$iraet  of  propoMU  received  for  dredging  in  Superior  Bay  and  St.  Louie  Bay,  Wie. 
.'Opened  October  SO,  1888^  at  Dnhith,  Mbm,,  by  Mi^.  Jamee  B.  Qninn,  Corps  of  EnfciDeers.] 


Ka 


Name  and  addrees  of  bidder. 


Per 

eabio 
yard. 


1 
S 
3 
4 


Green's  Dredging  Company,  Chlcafro,  HI. 
WUliam  .Upham  £  Co.,  Dolntta,  Minn.. 

Charles  8.  Barker.  Duluth.  Hinn 

Knapp  d&  Glllen,  Baoine,  Wla 


CenU. 
U 

19 


Contract  awarded  to  Charles  8.  Barker,  with  the  approval  of  the  Chief  of  Engiaeers. 
Contract  dated  Norember  12, 1888 ;  work  to  be  completed  by  October  1,  1889. 


OOMMKRCIAL  ATATI8TIGS. 

[Fumlahed  by  W.  F.  Street,  depnty  ooUeotor  enstoma.  | 

Camparaiive  etatement  of  arrivale  and  elearancee  of  veeeehfor  eix  yeare. 


1888 
18817 


Yessela. 


81S 
482 
816 


Tonnage. 


901.139 
410,838 
271,190 


1885 
1884 
1883 


Yessela. 


200 

194 

2J 


Tonnage. 


189.788 

113^873 

15^468 


BeoeipU  of  freight  by  lake  during  1888. 


Commodities. 


...tons. 
...tons. 
M  feet. 


Coal 

Iron • 

Logi 

Fire-briok , tons. 

Iron  and  steel  rails do.. 

Merobandiae « do.. 

Salt « do.. 


Total ^. 

ReoeipUitti887 


Increase. 


Quantities. 


630,258 

5,836 

7,000 

400 

10,270 

2,600 

11.966 


Yalne. 


$3,151,265 
116.729 
42,000 
46.000 
308,100 
260,000 
239.720 


4.164.414 
2.158.055 


2,006.359 


ShipmenU  by  lake  during  1888. 


Wheat,  floor  and  brick. 
Shipments  in  1887 


Yalne. 


$4,935,241 
2,667.460 


2.367,782 


Comparative  eettlement  of  reeeipta  and  ehipmenta  for  five  yaere. 


1888. 

1887. 


Yalne. 


$9,099,656 
4,72^614 
3.253,246 


1885. 
1884. 


Yalne. 


$934,f>05 
484,395 
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LBTTBR  FROM  CHAMBER  OP  OOMMSRCK. 

8UPKRIOR,  Wi8.,  Juife  17, 1889. 

Sir  :  Replyiugto  yoar  commoDicatioD  of  the  6th  instant  to  the  secretary  of  the  chaA* 
her  of  commerce  of  Superior,  inviting  suggestions  as  to  the  improvement  of  Superar 
Hnrhor,  Ihe  undersigned,  a  committee  appointed  for  that  purpose,  be$r  leave  respect- 
fully to  indicate  to  you  the  sense  of  the  chamber  in  that  matter,  as  expressed  at& 
recent  meeting  thereof. 

First.  That  the  natural  entry  should  be  deepened  and  preserved  by  the  constne- 
tion  of  new  and  substantial  piers  of  wood  or  stone,  the  latter  preferred,  wheoever  the 
present  piers  need  to  be  rebuilt. 

Second.  That  the  natural  channel  within  the  Bay  of  Superior  be  widened  aad 
deepened  so  as  to  freely  float  the  largest  vessels  navigating  the  lakes. 

Third.  That  the  Queoeo  Channel  be  widened  at  its  angles  and  made  deep  enaogk 
to  enable  the  largest  vessels  to  reach  the  Northern  Pacific  Wharf  in  Superior. 

Fourth.  That  a  channel  deep  enoug[h  for  the  largest  vessels  councviing  with  ttie 
main  channel  of  the  bay  be  dredged  m  the  Nemadji  River  for  a  distance  of  one- half 
a  mile  from  its  mouth,  in  accordance  with  the  plan  adopted  by  the  special  Boirdof 
Engineers,  consisting  of  Colonel  Houston,  Major  Mackenzie,  and  Major  Allen,  in  IfiBl. 
The  chamber  is  especially  desirous  of  seeing  Nemadji  River  dredged  in  view  of  pro- 
posed improvements  in  Uie  way  of  saw-milis  and  docks  to  be  constructed  soon  os 
that  river. 

Fifth.  That  Channels  be  dredged  parallel  to  the  dock  lines  in  the  St.  Lonis  Bay  to 
accommodate  the  business  of  that  bay. 

Sixth.  That  the  sand,  trees,  shrubs,  and  other  materials  on  Minnesota  and  Wisoon- 
sin  Points  be  preserved  from  trespassers  and  the  action  of  the  elements,  and  tbat 
the  Government  acquire  ownership  or  control  of  Minnesota  Point,  the  preservation  of 
which  is  so  essential  to  the  maintenance  of  the  harbor  of  Superior. 

The  chamber  of  commerce  instmctsthe  committee  to  protest  against  any  new  canal 
through  Minnesota  Point,  or  the  neglect  or  abandonment  of  the  natural  entrance. 
Very  respectfully, 

Jambs  Bardon, 
L.  F.  Johnston, 
L.  D.  NswTON, 

C9mm»itm, 

M%jor  Jamss  B.  Quinn, 

(Jorp$  of  Engineerif  U,  S.  A,        « 


LBTTBR  FROM  GHAMBBR  OF  OOMMBRCB. 

Wbst  Supbrior,  Wis^ 

June  24, 1869. 

Sir:  Presuming  that  suggestions  from  this  chamber  relative  to  the  improvement  of 
Superior  Harbor  will  be  received  by  yon  in  the  proper  spirit,  we  would  respectfaUy 
call  your  attention  to  what  we  deem  expedient  and  necessary  in  that  direction,  u 
follows : 

First.  That  the  natural  entry  to  the  harbor  should  be  preserved  and  deepened. 

Second.  That  the  natural  channel  of  the  river  as  it  passes  through  Superior  Bty 
should  be  widened  to  a  uniform  width  of  not  less  than  400  feet,  and  deepened  to  • 
uniform  depth  of  not  less  than  17  feet. 

Third.  That  Howard's  Pocket  be  dredged  to  a  uniform  depth  of  17  feet  betweea 
dock  lines. 

Fourth.  That  the  channel  along  the  Wisconsin  side  of  St.  Louis  Bay  be  dredged  to 
a  uniform  depth  of  17  feet  up  to  the  deep  water  nexur  the  St.  Paul  andDuIoth  Bridce. 

Fifth.  That  the  channel  of  the  St.  Louis  River,  adjoining  and  just  above  -Uie  St 
Louis  River,  be  straightened  and  dredged  to  a  depth  sufficient  for  the  passage  of 
deep-draught  vessels  to  the  dock  slip  of  the  West  Superior  Iron  and  Steel  Company. 

Sixth.  Tnis  chamber  joins  the  Duluth  chamber  of  C(  mmerce  in  recommending  tlut 
the  channel  on  the  east  side  of  Rice's  Point  be  dredged  to  a  uniform  width  of  400  feet 
and  a  uniform  depth  of  17  feet,  but  does  not  desire  that  appropriations  for  the  Wis- 
consin chaunels  be  lessened  on  that  account.  It  is  our  desire  simply  to  record  our 
op'nioii  that  such  a  channel  would  be  of  ^reat  value  to  this  harbor  and  its  commerce. 

Seventh.  This  chamber  joins  the  Superior  chamber  in  recommending  that  the  main 
channel  of  the  bay  be  connected  with  Nemadji  River  by  a  deep  channel  for  a  distance 
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of  one-half  a  mile  from  the  mouth  of  the  Neraadji,  in  accordance  with  the  plans 
adopted  by  a  special  board  of  eogineersi  consisting  of  Colonel  Hoaston,  Major  Mac- 
kenzie, and  Major  Allen,  in  1881. 

GkO.   D.  MOULTONy 
J.  T.  MURPUT, 
HbNRY  a.  SWKNSOKy 

Committee  of  ^  West  Superior  Chamber  of  Commerce. 

Major  Jambs  B.  Quinn, 

Corpe  of  Engineer 9  f  U.S.A. 


H  H  5. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

This  work  was  transferred  to  me  by  Maj.  Charles  E.  L.  B.  Davis,  Corps 
of  Engineers,  September  4, 1888. 

Beyond  the  preparation  of  projects  for  building  breakwaters,  etc.,  and 
the  advertising  for  bids  for  a  jetty  to  close  the  opening  in  Cheqnamagon 
Point,  nothing  had  been  done. 

The  project  for  a  jetty  at  Cheqnamagon  Point  was  abandoned  at  the 
request  of  the  citizens  of  Ashland,  and  a  new  project  was  called  for. 

The  Easiness  Men's  Association  informed  me  that  it  was  the  wish  of 
the  citizens  of  Ashland  that  the  money  available  for  the  improvement 
of  their  harbor  should  be  expended  partly  for  dredging  along  the  docks 
and  partly  for  the  construction  of  a  breakwater  projecting  into  the  bay 
in  such  a  manner  as  would  give  protection  to  the  wharves  of  the  city 
from  the  waves  which  rolled  in  through  the  entrance  to  the  bay  or  were 
generated  within  the  bay  itself.  A  project  based  upon  this  expression 
of  opinion  was  prepared  and  forwarded  to  the  Engineer  Department, 
but,  inasmuch  as  the  appropriation  was  granted  upon  estimates  which 
contemplated  a  breakwater  solely,  it  was  disapproved. 

A  second  project  w^us  then  submitted,  but  did  not  meet  with  approval, 
as  the  form  of  construction  was  deemed  fia^ulty. 

A  third  project  was  then  prepared,  and  was  approved,  with  the  ex- 
ception of  the  location,  which  was  changed  to  a  line  previously  sug- 
gested. 

The  inner  end  of  the  breakwater  was  to  be  placed  1,000  feet  outside 
of  the  established  dock  line,  and  was  to  be  4,650  feet  long.  The  loca- 
tion of  the  breakwater  is  shown  on  the  accompanying  chart  of  Ashland 
Harbor.  • 

The  plan  of  breakwater  adopted  is  essentially  a  islab-pier,  strength- 
ened with  piles  and  heavily  ballasted  with  rock.  The  accompanying 
plans  will  explain  the  character  of  this  construction. 

Bids  for  the  construction  of  this  breakwater  were,  opened  April  5, 
1889.  Seventeen  bids  were  received,  ranging  in  price  from  $11.45  up 
to  $26  per  running  foot.  Mr.  Hugh  Steele,  being  the  lowest  bidder,  was 
Awarded  the  contract  for  constructing  the  whole  4,650  feet,  and  he  com- 
menced work  May  1. 

At  the  time  of  my  last  visit  (June  13),  about  100  linear  feet  had  been 
completed  and  the  piling  for  1,100  feet  driven.  I  was  informed  that 
dfiring  rough  weather  the  water  on  the  lee  side  of  the  finished  part  was 
quite  smooth,  and  it  was  believed  that  when  it  was  completed  the  ben- 
Mcial  effects  resulting  to  the  wharves  of  the  city  would  undoubtedly  be 
."vety  cousiderahlej  but  there  were  doubts  as  to  the  .suffioiency  of  its 
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length.  Full  secarity  for  the  docks  could  hardly  be  expected  anless  the 
breakwater  was  extended  about  5,000  feet 

This  extension  would  have  to  be  in  water  somewhat  deeper  than  the 
present  wots^  and  consequently  would  cost  probably  one-half  more  per 
linear  foot.  The  total  cost  for  5,000  feet  additional  would  be  $94,462.50, 
including  contingencies. 

Some  interests  located  east  of  the  main  part  of  the  city  are  of  course 
not  benefited  by  the  breakwater  as  located.  To  give  them  equal  pro- 
tection it  would  be  necessary  to  build  a  new  pier  on  the  line  x.  y.,  ex- 
tending from  the  shore  about  4,000  feet  Such  a  pier  would  cost  $50,380, 
including  contingencies. 

Although  there  is  deep  water  in  the  vicinity  of  the  ore  docks  it  is  too 
shoal  in  the  western  portion  to  accommodate  the  shipping  interests  lo- 
cated  there.    Some  dredging  will  be  required  in  front  of  the  dock  line. 

To  give  a  channel  200  feet  wide  with  a  depth  of  17  feet,  about  375,000 
cubic  yards  of  material  would  have  to  be  excavated.  This  will  cost 
$103,125,  including  contingencies,  providing  no  rock  is  to  be  removed. 

Ashland  is  a  comparatively  new  city  and  has  already  developed  quite 
an  extensive  commerce.  The  principal  exports  are  iron  ore  and  lumber, 
but  as  some  large  manufacturing  concerns  are  locating  here  it  is  prob- 
able that  the  variety  of  the  articles  exported  will  soon  experience  as  con- 
siderable an  increase  as  is  taking  place  steadily  in  the  case  of  the  staple 
exports.  The  prospects  of  the  place  are  very  encouraging  and  the  citi- 
zens are  strongly  of  the  opinion  that  if  the  tempestuous  features  of  the 
beautiful  bay  wbich  forms  their  harbor  can  be  eliminated  the  city's  pros- 
perity is  assured. 

K^SUMlfi  OP  RECOBfUfiNDATlONS. 

For  5,000  feet  extension  to  the  breakwater  under  oonstruction 9d4, 46S.50 

For  4,000  feet  of  breakwater  east  of  the  main  part  of  the  oily 50, 380. 00 

For  dredging 103,125.00 

Total 247,967.50 

This  work  is  in  the  collection  district  of  Superior,  Mioh.*;  nearest  light-hoose,  La 
Point,  on  Chequamagon  Point,  at  entrance  of  Cheqnamagon  Bay. 

ABSTRACT  OF  APPROPRIATIOKS  FOR  IMPROVlNa  HARBOR  AT  AfiBLAKD,  WISCOIVSIK. 

By  act  of  Congress  approved  August  5,  1886.. 9^,500 

By  act  of  Congress  passed  August  11, 1888 60,000 

Total 82.500 


• 


Money  statement 

July  1,1888,  amount  available $20,993.03 

Amount  appropriated  by  act  of  August  11, 1888 60,000.00 

80,993.03 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiug  July  1, 1888 $1,050.84 

July  1,1889,  outstanding  liabilities 6,4T7.0O 

July  1, 1889,  amount  covered  by  existing  contracts 47, 288. 50 

54,816.34 

July  1,1889,  balance  available 26,176.^ 

{Amount  (estimated)  required  for  completion  of  proposed  project 247, 967. 50 
Amount  that  can  be  prolitably  expended  iu  fiscal  year  ending  June  30, 1891  100,000.00 
Submitted  in  compliance  with  requirements  of  eectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^^K^J^. 
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Ahstravt  ofproposata  received  for  isonatrucHng  3,061  linear  feety  more  or  Use^  of  hreakwater 

at  Ashland,  Wis* 

[Opened  April  5.  1880,  at  Dulath,  Hinn.,  by  Maj.  JMuea  B,  Quinn,  Cprpa  of  Engineers.] 


Ko. 


1 

2 

8 

4 

ft 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Kune  and  address  of  Udder. 


HiersB.  Herr  &  Co..  Chicago,  111  

Tmman  Sc  Cooper.  Hanitowoo,  Wis 

Hasfcon  Sc  Mitchell,  LndioKton,  Mich 

Nelson  C.  Chapman,  Minneapolis,  Minn 

Sehwars  it,  Bemer,  Green  Bay,  Wis 

Zimmerman  A.  Sang,  Dolnth,  Minn 

Lvman  I.  Bnrbsnk,  Ashland,  Wis 

8herwo(Ml,  Sntherlaud  St.  Oakes.  St.  Paal,  Minn 

Henrv  F.  Balch.  Minneopolis  Minn 

Morrison,  McGregor  A  Hannah,  Duluth,  Minn. 

Dear  4c  Hayes,  Duluth,  Minn 

Wolf  A^Ttnaz.  Duluth,  Minn 

MeCoe  A  £nnlB>  Duluth.  Minn 

Hugh  Steele,  Duluth,  Minn .. : 

ThomasDwyer.  Duluth,  Minn 

Powell  A  Mitonell,  Marquette,  Mich 

Barker  A  Matthews,  DuJuth,  Minn 


Prices  hid 
for  break- 
water, per 

running 
foot,c«n> 

plete. 


$10.90 
2(&.00 
16.20 

i&ao 

16.80 
15.24 
16.72 
17.70 
16u70 
16.81 
18.78 
17.25 
18.67 
11.45 
14.63 
14.78 
16.00 


Total/ 


$76^833.00 
100,386.00 
62, 64a  20 
70,270l20 
65.212.20 
58.841.64 
64,555.02 
68,330.70 
64,47&70 
64,003.41 
72,500.58 
66.602.25 
72,084.87 
44,208.45 
56,480.43 
66,872.53 
61.776.00 


Contract  awarded  to  Hugh  Steele  as  the  lowest  bidder  for  constractitig  4,650  linear 
feet  of  breakwater,  with  the  approval  of  the  Chief  of  Engineers.  Contract  dated 
April  26, 1889 ;  work  to  be  completed  by  October  31,  1889. 


COMMERCIAL  STATISTICS. 

[Furnished  by  C.  H.  Call,  collector  of  customs.] 

Arrivals  and  clearances  of  vessels. 


Year. 


1887 

1888 


Arrirals. 


446 

473 


Tonnage. 


825,172 
846,180 


Clearances. 


446 

473 


Tonnage. 


325,172 
346,180 


Vessels. 


802 
*046 


*  The  arriTals  and^dearaocea  show  only  vessels  reporting  at,  and  clearing  from,  custom-house  at 
Ashland,  and  does  not  include  the  large  number  of  vessels  Mlling  at  this  pon  which  are  destined  for 
Ihiluth  and  Superior. 

Principal  articles  of  export  and  import . 


Articles. 


XIPOBTS. 

Iron  ore 

Itumber 

Total 

IMPOBTB. 

Coal : 

Ballroad  iron 

Brownstone 

on 

Cvment,  lime,  and  brick 

Oi>oeral  merchaniliso 

MiMoellaneous 

Total 


Approxi- 
mate value, 
1887. 


16.244,380 
1.210.000 


7,464.470 


760.000 
00,800 

160,000 

140,000 

75.460 

1.850.000 

660,760 


8,617,010 


Approxi- 
mate value. 
1888. 


ENG  89 127 


16.063.360 
1,200,000 


7,263.360 


780,000 
87,000 

143.000 

120.000 

68,000 

1. 500. 870 

700,000 

3,460,670 
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HH6. 

IMPKOVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

The  project  to  give  a  navigable  depth  of  12  feet  into  the  Ontonagon 
Biver  was  adopted  in  1867.  In  acconlance  with  this  project  two  piers 
have  been  constructed  on  either  side  of  the  river's  mouth  projecting 
into  the  lake. 

The  east  pier  is  now  2,31S  feet  in  length,  and  the  west  pier  2,525  feet 
in  length.  The  inner  ends  of  these  piers  are  of  piling,  which  is  in  a  veiy 
bad  condition  through  decay  and  the  erosion  of  the  ice,  and  will  require 
almost  complete  renewal  or  substitution  by  better  style  of  work  in  a 
very  short  time. 

At  the  end  of  this  season's  work  the  west  pier  will  have  been  extended 
150  feet  by  the  addition  of  3  more  cribs,  and  superstructure  will  have 
been  completed  on  the  crib  sunk  in  1877  on  the  east  pier.  The  contract 
for  this  new  work  was  awarded  to  Mr.  J.  G.  Morrison,  of  Duloth,  Minn., 
under  contract  dated  December  21, 1888. 

The  bar  at  the  extremity  of  the  piers  continues  to  advance  almost  as 
rapidly  as  the  advance  of  the  piers,  and  the  channel  across  it  is  uncer- 
tain and  shifting,  so  that  frequently  the  steamer  City  of  Frenu>nt  hsA 
great  difficulty  in  entering  the  harbor  when  drawing  not  over  10  feet 
of  water.  The  principal  portion  of  this  bar  is  compoc^  of  the  material 
brought  down  by  the  river  in  the  spring,  and  it  is  likely  that  by  dredg- 
ing out  the  channel  after  the  subsidence  of  the  freshets  each  year  would 
now  prove  as  efficacious  as  the  further  lengthening  of  the  piers. 

The  straight  form  of  pier  is  somewhat  objectionable,  since  the  lit- 
toral  currents  are  arrested  and  the  sand  they  bear  along  deposited 
directly  off  the  ends  of  the  piers.  In  this  case  it  does  not  appear  that 
the  circumstances  would  warrant  the  construetion  of  deflecting  piers 
for  the  reason  that  the  progress  of  the  harbor  piers  has  reached  a  point 
where  deflecting  piers,  to  be  of  value,  would  nearly  equal  their  original 
cost.  It  appears  that,  for  a  few  years,  the  removal  of  the  bar  at  the 
outer  extremity  by  dredging  would  betlie  most  economical  expenditure 
of  money  for  the  improvement  of  this  place.  This  would  require  the 
removal  of  at  least  60,000  cubic  yards  of  material  each  year  at  a  cost 
of  about  $15,000. 

The  replacing  of  the  780  feet  of  pile-pier  with  a  slab  and  pile  pier, 
after  the  model  of  the  Ashland  breakwater,  would  cost  $15,600. 

RKCOMMKNDATIOXS  FOB  NEXT  TEAR. 

For  (lretl*;ing , $15,000 

For  780  feet  of  slab  and  pile  pier -. 15,600 

Total 30.600 

This  work  is  in  tho  collection  district  of  Superior,  Mich.;  nearest  port  of  entiy, 
Marquette,  Mich.  A  light  is  shown  on  tho  outer  end  of  the  weet  pier  at  Ontonagoo, 
Mich 

ABSTRACT  OF  APPKOrRlATIONS  FOR  IMPROVING  HARBOR  AT  ONTONAGON,   MICH. 

By  act  of  Conp^ress  approved — 

March2,l867 #97  ^ 

July  11,1870 10,' 000 

June  2:^,  1874 23,000 

March  \\,  1875 i, ^ L..  25  000 

August  14, 1876 '[Ill  15,*  000 

June  18,1878 15,000 
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By  act  of  Congreas  approTed — 

March  3, 1879 $17,000 

Jane  14, 1880 15,000 

March  3, 1881 20.000 

By  act  of  Congreaa  paaaed  August  2, 1882 20,000 

By  act  of  Congrew  approved — 

July  5,1^4 , -..-  15,000 

August  5. 1886 13,000 

By  act  of  Congreaa  paaaed  August  11, 1888 12,500 

Total 298,100 

XXFBNDITUSBS. 

Amount  expended  under  approved  project  to  June  30, 1889 $284, 903. 74 

Amount  covered  by  existing  contracts 10,640.00 

Balance  available  July  1, 1^ ^ 2,556.26 

298, 100. 00 
Estimated  amount  required  annually  for  preserving  and  maintaining 

(dredging) 15,000.00 

Money  statement. 

July  l,1886,araount  available $1,541.08 

Amount  appropriated  by  act  of  August  11,1888...., 12,500.00 

14,041.98 
July  1. 18»9,  amount  expended  during  fiscal  year,  exclusive  of 

liabiirtiee  outstanding  July  1,1888 $680.72 

July  1, 1889,  outstanding  liabilities 165.00 

July  1,  1889,  amount  covered  by  existing  contracts 10, 640. 00 

11,485.72 

July  1, 1H89,  balance  available « 2,556.26 

{Ampuni  (estimated )  required  for  completion  of  existing  proiect 65, 670. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891    30,600. 00 
ISnbmitted  in  oompliaoce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9traei  of  proposaU  received  far  conetruciing  150  linear  feet  ofaubstructMre  and  200  linear 

feet  of  etiperBtructure  on  harbor  piers  at  Ontonagon,  Mich, 

{Opened  November  ^2, 1888,  «t  Dolutb,  Mino.,  by  M^J.  James  B.  QqIiid,  Oorpa  of  Engineecs.] 


So, 


1 
2 
8 

4 


Name  and  address  of  bidder. 


Kelson  C.  Chapman,  Minneapolis,  Minn 

*  John  H.GiUett,  Msiqnetie,  Mioh 

J.  0.  Morrison,  DulaUi,  Minn 

Charles  Bemer,  Green  Bay,  Wis 


Snbstmchire, 

20 feet  wide, 

permnnlnK 

foot. 


IS&50 


66.00 
60.00 


Saperstmc- 

tare,  20  feet 

wide,  per  ran- 

ning  foot. 


$16u60 


11.20 
20.00 


Total 


$13,285 


10,640 
18»000 


*  Informal,  no  bid  having  been  snbmitted  for  the  work  as  required. 


Contract  awarded  to  J.  C.  Morrimn,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers.  Contract  dated  December  21,  1888 ;  work  to  be  completed  by 
September  30,  1889. 
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COMmSBCIAL  STATISTICS. 

JrrivaU  and  departure*  of  veaseU, 


Year. 

ArrivBlfl. 

DeparioreB. 

Tana»c«- 

1887 

174 
120 

174 

?s2ni 

1868 

188,  IM 

Principal  ariiclea  of  export  and  import. 


Lumber 

Copper 

Fiih 

Oeneral  merchaodiBe 


Total 


General  iDerohandiae 

Grain 

Flour  

Meata 

Salt 


Coal 

Live  stock 

Dreaaed  lumber. 


Total 


Artidea. 


Bxpona. 


DfPOBTB. 


Approximate 
Talne,  1887. 


$270,000 
40.000 
14.000 
20,000 


344,000 


100,000 

12,000 

0.000 

6^700 

BOO 

1,500 


18^,700 


ApproximalB 
TaIiie,lS88. 


$400.  m 

48,  MO 
1.1» 

o.ao 


45B;«I 


101^  nQ 


a.]Si 

4)9 


in,9i 


HH7. 
IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

This  work  was  transferred  to  me  September  4, 1888,  by  Msj.  Charles 
E.  L.  B.  Davis,  Corps  of .  Engineers. 

Since  the  completion  of  the  channel  throagh  the  reef  in  1877  and  the 
erection  of  the  gnide-piers  in  1879,  nothing  in  the  way  of  improvement 
at  this  place  has  been  attempted. 

The  work  is  in  a  fairly  good  state  of  preservation. 

Modified  estimate  (see  Report  of  Chief  of  EngiiraerB,  1876,  II,  328 ;  1877,  I, 

98;  11,845) |ir7,000 

Appropriated 97,000 

Money  statement 

Jaly  1,1888,  amouiofc  available f2,486..'0 

July  1, 1889,  balance  available 2,486.33 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Eaf;1o  Harbor,  Michigan;  collection  district,  Saporior,  Mieb.: 
nearest  light-house.  Eagle  Harbor,  Mich. 

Not  liaving  l>een  able  to  obtain  commercial  statistics  for  the  calendnr  year,  1888, 1 
append  those  for  the  calendar  year,  1886. 
Exports:  A|y|kuwJjiato 

Copper f45O.O0O 

Imports : 

Coal 45,000 

Lumber 8,000 

Total 63,000 

Amount  of  revenue  colleokd^  none. 
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H  H  8. 

IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

This  work  was  transferred  to  me  September  4, 1888,  by  M^.  Gbarles 
E.  L.  B.  Davis,  Corps  of  Engineers. 

The  breakwater  projected  in  1866  for  this  harbor  was  completed  in 
1875.  It  is  2,010  feet  long  and  consists  of  timber  cribs  filled  with  stones. 
The  snperstrnctnre  is  somewhat  decayed  and  will  need  slight  repairs, 
bat,  generally  considered,  the  work  is  in  very  good  condition.  Aboat 
$5J[KK)  will  be  required  annually  to  keep  it  in  repair. 

The  area  available  for  secure  anchorage  was  never  very  large,  and  by 
the  encroachment  of  doeks  was  being  gradually  reduced  till  the  con- 
dition of  affairs  attained  such  a  state  as  to  necessitate  the  interference 
of  the  Government. 

Pursuant  to  section  12  of  the  river  and  harbor  act  of  August  11, 1888, 
a  harbor  line  was  established  and  the  money  appropriated  for  the  ex- 
tension of  the  breakwater  became  available.  Bids  were  invited  and 
opened  June  12, 1889,  and  Morrison  &  Hannah,  of  Duluth,  Minn.,  being 
the  lowest  bidders,  were  awarded  the  contract  for  constructing  180 
linear  feet  of  pier.  This  extension  differs  in  plan  somewhat  from  the 
portion  hitherto  constructed.  It  consists  of  a  Iriprap  foundation  sup- 
porting the  cribs,  essentially  after  the  plan  adopted  for  the  breakwat<er 
at  Milwaukee,  Wis.,  or,  briefly,  it  will  consist  of  three  cribs,  each  60  feet 
long,  24  feet  wide,  and  18j^  feet  high,  standing  on  a  stone  embankment, 
and  a  continuous  superstructure  180  feet  long,  24  feet  wide,  and  6  feet 
high.  The  average  depth  of  water  is  32  feet.  Work  is  to  commence 
not  later  than  July  1, 1889. 

The  importance  of  Marquette  Harbor,  both  as  a  shipping  port  and 
harbor  of  refuge,  and  the  present  limited  safe  anchorage  area  makes  it 
urgently  necessary  to  extend  the  breakwater  at  least  1,000  feet  to  the 
southward.  At  present  rates  this  would  cost  $121,000,  including  con- 
tingencies. 

Original  estimate  (see  Report  of  Chief  of  EDgineers,  1866,  111,  8;  lY,  81)  $385, 129.58 

Appropriated 354,230.00 

Estimated  amount  required  annuaUy  for  presenring  aud  maintaiuing  (see 
annual  report  of  Ms^.  Charles  £.  L.  B.  Davis  for  1888) 4,200.00 

This  work  is  in  the  coUection  district  of  Superior,  Mioh. ;  nearest  light-house,  Mar- 
quette, Mich. 

ABSTRACT  OF  APPHOPRIATIONS  FOR  IMPROVING  HARBOR  AT  MARQUBTTB,  MICH. 

By  act  of  Congress  approved — 

March  9-,  1867  (allotment) • $85,000 

AprillO,  1869  (aUotment) 26,730 

July  11,  1870 25.000 

March  3,  1871 60,000 

June  10,  1872 .50,000 

March  3,  1873 15,000 

June  23, 1874 15,000 

March  3,  1875 15,000 

August  14,  1876 2,000 

June  18, 1878 2,000 

March  3, 1879 1,500 

June  14,  1880 1,000 

By  act  of  Congress  passed  August  2,  1882  16,000 

By  act  of  Congress  approved — 

July  5,  1884 5,000 

Angost5,  1886 10,000 

By  act  of  Congress  August  11,  1888 25,000 

Total 1354,230 
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Money  statement* 

July  1,  1888,  amooat  available $9,000.86 

Anioont  appropriated  by  act  of  AuguBt  U,  1888 125,000.00 

34,000.86 
Jalv  1, 1889,  amount  expended  during  fifical  year,  exclusiYe 

of  liabilities  on toUnding  July  1,  VSSi |1,346.77 

July  1,  1889,  ontetanding  liabilitiea 65.49 

July  1,  1889,  amount  covered  by  existing  contracts 19,  bOO.  00 

21,21i2L2S 

July],  1889,  balance  available 12,786.00 

{Amount  (estimated)  required  for  completion  of  proposed  project 121, 000.  €0 

Amount  that  can  be  profitably  expended  in  fiscalvear  ending  June  90, 1891 .  121 ,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMraci  ofpropo9aU  reodotdfor  eomBtrwoUng  180  IvMorfed  of  breakwater  at  Marquetle, 

Mick. 

[Opened  June  12, 1880,  si  Dalath,  Kiiiii.,  by  James  B.  Qnino,  Corps  of  Engineen.] 


Ko. 

Name  and  address  of  bidder. 

Snbstrocture, 

24  feet  wide, 

permnniag 

feoii 

Snpentrao- 

lure,  24  feei 

wide,  per  ren- 

nlng  foot. 

TotaL 

1 

John  Mnnro.  1r, .  St. TarPiMJft.  Micb.* .,,-,^,,,,,^,.^^-r»,. 

2 

Powell  Sc  Mitcbell.  Marquette.  Mich 

$120.42 
92.M 

$19.74 
17.10 

125,228. 81 
18l888l8I 

8 

Moniflon  A  Haonah.  Dnintb.  Minn  ..-..v^--,.-, ,..,..  r 

*  Informal;  no  bid  baring  besn  sabmitted  for  the  work  aa  required. 

Contract  awarded  to  Morrison  &  Hannah,  the  lowest  bidders,  with  the  approTslof 
the  Chief  of  Eugiueers. 

Contract  dated  Juue  25.  1889 ;  work  to  be  commenced  by  July  1,  1889,  and  com- 
pleted by  November  15,  1889. 


COMMERCIAL  STATISTICS. 


Arrivale  and  olearaneee  ofveeeeU. 


1887 

1888 


AniTals. 


654 


Clearances. 


Tonnage. 


628;  622 
647.818 
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PHneipal  artieUa  of  export  and  import. 


Artiolos. 


Iron  ore 

Pig-iron 

Lumber,  Utbs,  and  ahin/tlee. 

Machinery 

Brownatone^  powder,  ete  . . . . 
MiaeeUmeoaa 


KXPORTB. 


Total 


Coal 

Flour  and  feed 

Machinery 

MIteellaneona 

Oil  and  provisiona... 
Brick,  iron  raila,  etc. 

Nitrate  of  aoda 

Acid 


XMPOBTS. 


Total 


Approximate 
valne,  1887. 


$5,369,784 
175,000 
263.784 
250,000 
185,000 
105,000 


6^348,568 


569,000 

20, 60O 

165.100 

400,760 

95,280 

50,087 


1,301,727 


Appmxiniate 

viuae,  1888. 


$5,912,858 
222,613 
214,354 


110, 141 
8,021 


6,467,986 


725,490 
40,080 


122,590 
169.000 
83.314 
132,000 
225.000 


1,603,474 


Amount  of  revenue  collected  in  1887,  $11,110.83. 


H  H  Q. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

The  bay  of  Orand  Marais^  Mich.,  is  about  half  way  between  White 
Fish  Bay  and  Orand  Island,  and  on  a  part  of  the  coast  which  is  per- 
haps exposed  to  as  violent  storms  as  ever  visit  Lake  Superior.  The 
many  wrecks  which  line  the  shore  in  the  immediate  vicinity  of  this  bay 
are  mute  witnesses  of  the  importance  for  the  speedy  completion  of  the 
harbor  of  refuge  projected  for  this  place. 

The  natural  entry  has  but  little  depth  of  water,  and  under  the  effect 
of  varying  storms  possesses  no  stable  channel.  The  bay  is  of  ample 
depth  and  size  to  afford  shelter  ibr  a  large  fleet. 

The  object  of  the  work  at  this  place  is  therefore  to  provide  a  perma- 
nent entrance  to  the  bay  of  sufficient  depth  and  width  to  accommodate 
the  commerce  of  Lake  Superior  passing  to  and  fro  ^d  in  its  vicinity. 
The  accompanying  map  will  give  an  idea  of  the  condition  of  the  work. 

The  superstructures  are  being  placed  upon  the  cribs  unprovided  with 
them,  and  a  channel  is  being  dredged  out  between  the  piers.  It  is 
hoped  that  this  work  will  be  insucl^  condition  at  the  end  of  the  season 
that  it  will  not  suffer  much  depreciation.  The  necessity  for  tlie  speedy 
completion  of  the  entire  work  as  a  measure  of  economy  is,  I  think,  ob- 
vious. 

The  shore  sand  drifts  badly  under  the  action  of  the  wind,  and  it  will 
be  nicessaiy  to  construct  sand  ieiices  on  either  side  of  the  entry  to 
arrest  this.  Furthermore,  {  am  apprehensive  that  when  the  cut 
through  is  made  the  reverse  swells  will  abrade  the  banks  at  the  inner 
ends  of  the  piers,  and  cause  a  serious  filling  up  of  the  channel  if  it  does 
not  work  out  a  breach  around  the  piers  through  which  the  sand  will  be 
carried  in  a  storm  and  cause  a  refilling  of  the  dredged  channel.    I  think 
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it  is  essential  that  a  reTetment  of  sbeet-piling  on  the  lines  indicated  on 
the  map  should  be  constrncted  at  the  earliest  opportunity.  This  8hee^ 
X)iling  revettueut  will  cost  $4,719,  inclading  contingencies. 

The  sand-fenceSf  consisting  of  a  double  row  of  posts  and  boards  filled 
in  with  brush  and  weighted  with  stone  after  the  plan  pursued  snccesa- 
fnliy  at  Provincetown,  Cape  Cod,  Mass.,  would  cost  $1,000,  including 
contingencies. 

I  do  not  think  that  this  additional  work  will  add  anything  to  the 
original  estimates^  since  the  contiugcucy  estimate  has  not  been  ap- 
proached owing  to  the  exceeding  good  fortune  which  Jias  attended  the 
work  so  far. 

One  of  the  cribs  which  was  originally  carried  away  from  the  west 
pier  by  a  storm  in  1886  lies  strand^  and  filled  with  sand  between  ihe 
piers  and  will  have  to  be  removed.  It  is  not  particularly  in  the  way  at 
present  but  will  be  shortly.  Its  recovery  will  probably  be  rather  an 
expensive  affair  and  it  may  prove  most  economical  to  break  it  np.  No 
proposition  concerning  its  removal  has  been  received  yet,  although  the 
contractor  doing  the  dredging  has  been  asked  for  an  estimate. 

It  is  important  that  the  piers  be  completed  as  projected  before  the 
dredging  is  finished,  but  the  need  of  a  harbor  at  this  place  is  so  urgent 
that  the  effort  to  obtain  a  channel  of  some  kind  has  warranted  the  com- 
mencement of  dredging,  though  it  is  hardly  possible  that  a  very  useful 
channel  can  be  secured  this  season.  No  serious  accession  to  the  material 
between  the  piers  is  to  be  apprehende<l  if  the  prolongation  of  the  piers 
continues  with  reasonable  celerity.  It  would  be  conducive  of  great 
economy  if  the  whole  of  the  amount  ($268,750)  necessary  to  complete 
the  work  could  be  made  available  so  as  to  permit  an  early  resumption 
of  work  next  season.  I  believe  that  the  whole  of  this  sum  ($268,750) 
could  be  most  advantageously  expended  in  1890  owing  to  the  improved 
facilities  and  methods  of  construction  at  present  available. 

The  amount  expended  to  the  close  of  the  year  ending  June  30, 188'\ 
was  $144,059.47,  ana  has  resulted  in  the  extA3nsion  of  the  west  pier  by 
crib-work  200  feet  in  length,  and  the  building  of  400  feet  of  superstruct- 
ure 20  feet  wide,  6  feet  high. 

By  September 30,1889,theremainderofthepiers unprovided  withsuper- 
structures  (1,200  feet)  will  have  been  completed,  650  feet  on  the  west 
pier  and  550  feet  on  the  east  pier,  and  a  channel  150  feet  wide  and  17 
feet  dee])  will  have  been  dredged.  Amount  of  material  excavated  to 
June  30, 1889,  was  27,171.4  cubic  yards. 

Original  estimate  (see  Report  of  Chief  of  EDgineers,  1881,  page  S053) $450, 000 

Appropriated 181,250 

This  work  is  in  the  collection  district  of  Superior,  Mich.    Nearest  light-hocuie,  Big 
8able,  Michigan. 

ABSTRACT    OF    APPROPRIATIONS    FOR    IMPROVING    HARBOR    OF    RRFTTOR    AT    GRAND 

MARAI8,  MICHIGAN. 

By  act  of  Congress — 

ApprovedJane  14,  1880 $10,000 

Approved  March  3, 1881 20,000 

Passed  Augusts,  1882 40»000 

Approved  July  5,  1884 :{.\000 

Approved;  August  5,  1886 » 26,2G0 

Of  August  11,  1888... 50,000 

• 

181,950 
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Money  statemenU 

July  1,  1888, amoant available $1,839.55 

Amoani  appropriated  by  act  of  Augastlly  1888 50,000.00 

%  51, 839. 55 

Jqly  1,  1889,  amount  expended  dnring  fiscal  year,  ezclubive  of 

liabilities  outstanding  July  1, 1888 $1,825.10 

July  1, 1889,  outstanding  liabilities^ 12,823.92 

July  1, 1889,  amount  covered  by  existing  oontraots 32, 361. 56 

47,010.58 

July  1, 1889,  balance  available 4,828. Q|7 

{Amount  (estimated)  required  for  completion  of  existing  project 268, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1891  268, 750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

• 


Ahttraet  of  propo$aU  received  far  building  eupersiructurei  and  dredging  heiween  harh&r 

piers  at  Grand  Maraiey  Mich. 

[Opened  U'ovember  24, 1888,  at  Dulath,  Minn.,  by  ICiO*  Jmbm  B.  Qoinn,  Corps  of  Sngineers.] 


Ha 


2 
8 
4 

5 
« 

7 
8 


Kame  And  address  of  bidder. 


Nelson  C.CbapmsB,  Mlnnsapolis, 

Minn .. 

John  H.  Gillett,  Mstqaette,  Mich* . 
Hsgen  A  English,  Gree&Bay.  Wis. 
Tramsn  Sl  Cooper,   Msnitowao, 

Wis 

Charles  Borner.  Green  Bay,  Wis  . . 
Powell   A  Mitchell,   Marquette, 

Hich 

M.  H.  Fitznatrick,  DulatbJIinn  . . 
WUIiams,  Upham  &  Co.,  bnlnth, 

Minn 

Charles  S.  Barker.  Dnlnth,  Minn. . 


i4U 


5?. 


I'm 


1^^ 

SWiD 


s 


$18.25 


21.10 

20.00 
24.00 

10.62 
23.00 


CStga 
& 


$16.50 


17.25 

10.00 
22.00 

18.17 
10.00 


OC4tO  U 

SO 


$12.00 

"12.50 

10.00 
12.00 

10.34 
13.00 


OQ 


$11.00 


8.00 

0.1*0 
12.00 

8.78 
10.00 


$28,012.50 


25,000.00 

25  000.00 
31,000.00 

24,038.00 
28, 20a  00 


c  c 


OmU§, 


m 

22 
20 


*  Informal ;  no  bid  haying  been  sabmitted  for  th%work  as  required. 

Contract  for  building  1,600  linear  feet  of  snperstructure  awarded  to  Powell  dc 
Mitchell,  the  lowest  bidders,  with  the  approval  of  the  Chief  of  Ensineers.  Contract 
dated  January  2,  1889 ;  work  to  be  completed  by  September  30,  l£e9. 

Contract  for  dredging  between  harbor  piers  awarded  to  H.  H.  Fitzpatrick,  the 
lowest  bidder,  with  the  approval  of  the  Chief  of  Bnffineers.  Contract  dated  Decem- 
ber 27,  1888 ;  work  to  be  completed  by  September  30,  1889. 


COMMERCIAL  STATISTICS. 


Arrivale  and  clearaneee  ofveeeeU. 


Tear. 

Arrivals. 

Tonna|i:e. 

Cleara&oos. 

Tonnage. 

1887 

88 
81 

5,825 
12,500 

38 
81 

5,025 

1888 

12,600 
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Prinapal  arii6U»  of  exjwrt  amd  imporU 


Artioleft. 


Wood. 

FiMh.. 


■XFOBTB. 


Fann  ptodaoe 4. 

Lumber ^ 


Total 


Lumber 

Iron  (manu&ctured). 

Hfty&nd  grain 

General  merchandise 
Stone.... 


IMPOSIB. 


Total 


Approximate  {Approximate 
Wine,  1887.      ralae^  IttS. 


1500 

l.OOO 
lOO 


1,600 


6^900 
1,000 
S^OOO 
5.O0O 
500 


17,700 


II.  «• 


20.061 


ao^oM 


11.  M 


87,1 


H  H  10. 

preliminart  examination  of  black  river,  lake  superior,  mich- 
igan,  to  deepen  channel  to  depth  of  sixteen  feet  and  con- 
structing a  breakwater. 

United  States  Engineer  Office, 

Duluthj  Minn.,  October  12, 1888. 

General  :  In  parsaance  with  instructions  contained  4n  letter  from 
yonr  office  dated  September  29, 1888, 1  have  the  honor  to  report  that  I 
visited  the  month  of  Black  River,  Michi^i^au,  and  made  a  personal  ex- 
amination. 

At  the  time  of  our  visit  the  river,  where  it  debouches  into  the  lake,  had 
a  width  of  about  15  feet  and  a  depth  of  about  18  inches.  Off  the  mouth, 
at  a  distance  of  about  400  feet  from  the  shore,  the  water  was  from  3 j  to 
4  feet  deep,  and  it  was  fully  700  feet  from  the  shore  to  15  feet  depth. 

Above  the  mouth  there  is  a  small  bay  about  400  feet  long  and  150 
feet  wide,  with  an  average  depth  of  about  7  or  8  feet.  At  no  place 
did  there  exist  a  greater  depth  than  12  feet. 

The  bluffH  on  either  side  of  the  river  are  of  sandstone,  and  the  bottom 
of  the  river,  where  it  could  be  seen,  is  of  the  same  material.  Bapid» 
begin  about  one-fourth  mile  from  the  mouth  and  extend  to  a  point 
probably  one-half  mile  fiom  the  month,  at  which  lioint  the  water  has  a 
sheer  fall  of  about  50  feet.  There  are  no  visible  industries  upon  the 
river  which  would  be  benefited  by  its  improvement. 

The  cost  of  creating  a  harbor  here  of  sufficient  size  to  accommodate 
two  or  three  vessels  at  the  same  time  would  be  far  beyond  any  benefits 
which  prospective  commerce  at  this  place  would  warrant.  In  fact,  I 
have  so  far  been  unable  to  obtain  any  information  as  to  what  interests 
would  be  benefited  by  the  proposed  improvement  of  this  river,  and  I 
am  consequently  inclined  to  believe  that  there  are  none  of  importanca 

The  cost  of  parallel  piers  in  the  lake,  and  the  dredging  between  them 
to  give  16  feet  depth  of  water  to  the  small  basin  inside  would  be  not 
less  than  $387,000,  and  the  excavation  required  within  the  basin  to  give 
an  area  not  over  400  by  200  feet  and  16  feet  deep,  would  easily  bring 
this  up  to  $500,000. 

For  above  reasons  I  do  not  think  Black  Biver,  Michigan,  is  worthy  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

The  Ohief  of  Engineers,  U.  S.  A.  Major  of  JBnffineers. 
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H  H  II. 

ESTABLISHMENT  AND  MAINTENANCE  OF  HA.RBOR  LINES  IN  PORTAGE 

LAKE,  MICHIQAN. 

I  am  not  in  receipt  of  any  information  at  present  regarding  the  ont- 
come  of  the  application  of  the  United  States  attorney  for  western  Mich- 
igan for  an  iujanction  restraining  the  mill-owners  from  dumping  debris 
into  Portage  Lake  between  the  harbor  lines  established  by  the  Secre- 
tary  of  War. 

'If  any  filling  np  of  the  lake  has  taken  place  since  the  time  of  the  last 
snrvey  its  extent  could  only  be  determined  by  a  resnrvey,  and  1  am 
not  aware  that  there  are  any  funds  available  for  this  purpose. 

At  the  time  of  my  visit  to  this  locality  last  fall  the  mills  were  still  in 
operation,  and  while  it  is  probable  that  the  coarse  particles  of  the  refuse 
were  boated  away  and  deposited  in  unprohibited  locations,  the  muddy 
appearance  of  the  water  indicated  that  it  held  in  suspension  much  fine 
matter  which  would  be  slowly  deposited  in  quiet  water,  and  cause  a 
general  shoaling  in  Portage  Lake  and  the  canals  connecting  it  with 
Lake  Superior. 

This  charge  was  transferred  to  me  September  4^1888,  by  Maj.  Charles 
E.  L.  B.  Davis,  Corps  of  Engineers,  to  whose  report  for  1888  attention 
is  respectfully  invited. 


HHi2. 


ESTABLISHMENT  OF  HARBOR  LINES  AT  MARQUETTE  HARBOR,  MICHI- 
GAN. 

Marquette,  Mioh.,  September  3, 1888. 

Dear  Sir  :  Have  yon  on  record  a  plat  showing  the  harbor  lines  as 
established  last  winter  by  our  city  council?    If  so,  are  the  lines  satis- 
factory as  established  f 
Yours,  truly, 

F.  B.  SpeaB. 
The  Chief  of  Engineers,  U.  8.  A* 


letter  of  the  chief  of  engineers  to  mr.  f.  b.  spear. 

Office  of  the  Chief  of  Engineers, 

Uniied  States  army, 
Washington^  D.  (7.,  September  17,  1888. 

Sib  :  Your  letter  of  the  3d  instant,  asking  if  the  plat  of  the  harbor 
lines  as  established  by  city  council  at  Marquette  Harbor,  Michigan,  is 
satisfactory  to  this  office,  has  been  received. 

In  reply  I  have  to  say  that  the  lines  proposed  by  the  city  council  are 
not  satisfactory. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  11, 1888, 
steps  may  be  taken  for  the  establishment  of  harbor  lines  at  Marquette 
Harbor. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  o/EngineerSy 
Mr.  F.  B.  Spear,  In  charge. 

Margutttej  Mich, 
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LETTER  OF  MR.  F.  B.  SPEAR  TO  THE  CHIEF  OF  BHaiNSERS. 

Marquette,  Mich.,  September  20, 188S. 

Dear  Sir  :  Last  winter,  before  the  council  took  action  in  establish- 
ing harbor  lines,  the  proposed  line  was  snbmitted  to  tbe  Departmeot, 
I  uiiderstooil,  and  was  accepted  and  so  passed.  • 

May  I  trouble  you  for  information  that  may  enable  the  city  to  oor- 
rect  or  establish  lines  in  accordance  with  yoorviewst 
Yours  truly, 

F.  B.  Spear. 
The  Chief  of  Engineers,  U.  S.  A. 

(Firat  indofBemeDt.] 

Office  Chief  of  Engineebs, 

U.  S.  Army, 
September  27,  188S. 

BespectfuUy  referred  to  Maj.  J.  B.  Qninn,  Corps  of  Engineers,  for 
report. 

Letter  of  3d  instant  from  Mr.  Spear,  and  press  copy  of  reply  thereto 
from  this  office  of  September  17,  are  herewith. 
All  the  papers  to  be  returned. 
By  command  of  Brig.  Gen.  Casey. 

Jas.  C.  Post, 

Major  of  Engineert. 

(Seeond  i]idoneiiiMit.J 

United  States  Engineer  Office, 

Duluth,  Minn,^  November  3, 1888. 

Kespectfnlly  returned  to  the  Chief  of  Engineers,  TJ.  S.  Army,  with 
report  herewith. 

James  B.  Quinn, 
Major  of  Engineers. 


report  of  major  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Duluth^  Minn.,  November  3,  1888. 

General  :  I  have  the  honor  to  report  as  follows  upon  the  letter  of 
Mr.  F.  B.  Spear,  of  Marquette,  Mich. 

At  the  time  the  breakwater  was  commenced  there  was  nothing 
known  of  the  <<  Grace  furnace  wharf  or  the  ^^  saw-mill  dock."  These 
docks  have  grown  under  the  protection  of  the  United  States  break- 
water nntil  they  have  absorbed  a  large  area  which  it  was  originally 
believed  would  be  preserved  as  a  safe  anchorage  area. 

The  saw-mill  company  is,  apparently,  not  entirely  satisfied  with  their 
monopoly  of  a  large  portion  of  the  protection  afforded  by  the  break- 
water for  wharfage  pur[>oses,  but  have  so  filled  up  the  remainder  of  the 
protected  space  with  rafts,  etc.,  that  the  purpose  for  which  the  break- 
water was  built  is  greatly  interfered  with.  Some  idea  of  the  present 
condition  of  affairs  may  be  inferred  from  the  letter  of  the  collector  of 
customs  to  Maj.  0.  E.  L.  B.  Davis,  Corps  of  Engineers,  Major  J>avi8^ 
indorsement  thereon,  and  a  tracing  of  the  harbor  of  Marquette  here- 
with. 


mm 
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Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  a  communication  to 
the  mayor  of  Marquette,  on  February  11, 1886,  invited  his  attention  to 
the  encroachment  upon  the  sheltered  portion  of  the  harbor  of  Mar- 
quette, and  advised  the  early  establishment  b^^  the  city  council  of  suita- 
ble harbor  lines;  that  even  these  wharves  had  been  built  out  beyond 
what  should  have  been  the  established  harbor  line,  so  that  the  break- 
water did  not  afford  protection  to  so  large  an  anchorage  area  as  was 
intended. 

On  Augusts,  1886,  Mr.  George  L.  Burtis  addressed  a  letter  to  Lieu- 
tenant-Colonel Barlow,  of  which  the  following  is  an  extract: 

•  •  •  •  •     •        •  •      . 

I  desire  to  extend  in  j  lumber  dock  200  feet  farther  out  into  the  harbor,  to  meet  the 
imperative  needs  of  the  lumber  business  of  this  place. 

I  am  sure  I  can  show  you  that  such  an  extension  will  not  impair  the  usefulness  of 
the  harbor. 

If  uo  line  has  been  established, am  I  free  to  go  ahead  and  extend  my  dock ;  ff  hot,  to 
whom  should  I  apply  for  permission  I  Other  docks  here  are  700  to  dOO  feet  farther 
out  than  I  am. 

The  reply  to  this  was  made  by  Capt.  C.  B.  L.  B.  Davis,  Corps  of 
Engineers,  August  7,  1886,  he  havipg  succeeded  Lieutenant-Colonel 
Barlow  in  the  charge  of  this  work,  of  which  the  following  is  an  ex- 
tract : 


The  river  and  harbor  bill  Just  passed  by  Congress  contains  a  clause  prohibiting  the 
impairment  in  any  manner  of  the  usefulness  of  any  work  built  by  the  United  States 
for  the  improvement  of  any  of  its  navigable  waters. 

There  being  no  established  dock-line,  I  can  not  advise  you  as  to  extending  your 
dock  further  than  to  call  your  attention  to  the  above,  mentioned  law,  and  to  say  that 
no  encroachment  on  the  usefulness  of  the  harbor  will  be  permitted. 

Mr.  Burtis  replied  to  this  that  he  was  confident  that  it  could  be 
shown  that  his  proposed  dock  extension  would  not  impair  the  useful- 
ness of  the  breakwater,  but  rather  extend  the  commerce  which  it  pro- 
tected, and  asked  what  further  action  was  required  to  bring  this  matter 
to  a  conclusion. 

Captain  Davis  made  no  reply  to  this,  and  on  the  4th  of  September 
Mr.  Burtis  wrote  to  him  as  follows : 

I  wrote  you  some  time  since  inquiring  to  whom  I  must  apply  for  permission  to 
make  an  extension  of  my  dock  200  feet  farther  out  from  shore.  Not  having  heard 
from  you,  1  fear  my  letter  may  not  have  reached  you,  so  again  make  the  inquiry. 

To  this  Captain  Davis  replied  as  follows : 

Your  letter  of  4th  is  received. 

The  local  authorities  at  Marquette  ought  to  have  established  the  harbor-lines,  but 
I  believe  they  have  never  done  so. 
Tour  application  should  be  made  to  them. 

On  September  4,  18S6,  the  common  council  of  Marquette  passed  an 
ordinance  establishing  a  dock  line,  which  line,  I  believe,  was  subse- 
quently disapproved  by  the  Chief  of  Engineers. 

Pending  the  settlement  of  this  question  it  appears  that  Mr.  George  L. 
Burtis  must  have  applied  to  the  local  authorities  of  Marquette  for  per- 
mission to  build  the  extension  to  his  dock,  for,  in  the  ordinance  of  the 
city  of  Marquette  of  March  3, 1888,  adopting  a  dock-line,  the  outer  face 
of  his  dock  built  in  1887  is  on  this  line. 

I  ii\fer,  therefore,  that  inasmuch  as  the  city  had  granted  him  permis- 
sion to  extend  his  dock,  it  did  not  wish  to  accept  the  consequences  of  re- 
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quiring  him  to  remove  it,  and  therefore  made  an  advance  in  the  dock- 
line  which  practically  encroaches  upon  the  safe  anchorage  area  of  (Le 
harbor. 

During  a  northeasterly  storm  the  swells  which  enter  the  harbor 
around  the  end  of  the  breakwater  produce  such  a  disturbance  at  the  ore 
docks  that  all  vessels  lying  alongside  of  these  docks  are  obliged  to  poll 
out  and  seek  shelter  close  under  the  lee  of  the  breakwater. 

Whatever  encroaches  upon  this  safe  anchorage  area  obviously  im- 
pairs the  usefulness  of  the  breakwater  for  the  purpose  for  which  it  was 
built ;  the  benefit  of  the  general  public. 

Mr.  Burtis's  dock  and  log-boom  clearly  trespass  upon  this  valuable 
space,  and  I  think  the  complaint  of  Mr.  Gall  would  be  snihcient  to  l)ase 
an  action  upon,  on  behalf  of  the  United  States,  to  have  the^e  obstruc- 
tions removed.  I  think  Mr.  Call  can  obtain  whatever  affidavits  may  be 
necessary  to  commence  the  suit.  The  removal  of  this  dock  would  en- 
able the  city  authorities  to  locate  a  dock-line  in  some  such  position  as 
that  indicated  upon  the  accompanying  tracing  by  the  4ines  £,  F,  6, 
H,I,K. 

This  would  still  leave  Mr.  Burtis  a  very  large  portion  of  the  break- 
water cover  for  his  almost  exclusive  benefit,  and  would  limit  the  farther 
advance  of  the  ore  docks. 

Iron  ore  is  the  principal  product  shipped  from  Marquette ;  the  docks 
for  handling  this  material  are  very  expensive  structures,  for  the  reason 
that  they  are  very  lofty  and  require  to  be  built  very  substantially;  the 
shore  is  rocky,  and  the  approaches  are,  consequently,  difi&cult  to  con- 
struct. 

These  docks  are  necessarily  of  great  length,  in  order  to  provide  stor- 
age room  for  the  ore  and  to  accommodate  and  facilitate  the  loading  of 
vessels,  which  unfortunately,  by  force  of  circumstances,  are  unable  to 
regulate  precisely  the  dates  of  their  arrivals  and  departures,  and  often 
many  arrive  on  the  same  day. 

Their  location  is  such  that  they  can  hardly  l>e  said  to  receive  roach 
protection  from  the  Government  breakwater,  for,  as  formerly  stated, 
vessels  moored  at  these  are  obliged  in  stormy  weather  to  haul  off  and 
seek  anchorage  under  the  lee  of  the  breakwater. 

If  the  shipping  moored  at  these  docks  was  thorougly  Kecnre  from 
the  effects  of  storms,  the  necessity  for  preserving  the  largest  possible 
area  for  secure  anchorage  under  the  lee  of  the  breakwater  would DOt 
exist.  Mr.  Burtis's  dock  extension,  log-booms,  and  rafts  might  even  be 
tolerated  so  long  as  they  did  not  interfere  with  the  reasonably  free  move- 
ment of  vessels  about  the  docks,  and  even  a  considerably  greater  ex- 
tension of  the  ore  docks  might  be  permissible,  for  I  believe  that  the 
object  of  the  Government  improvement  is  not  so  much  the  providing  of 
a  harbor  of  refuge  as  it  is  a  safe  harbor  for  the  convenience  of  the  local 
commerce,  compared  with  which  the  commerce  which  seeks  shelter  in 
Marquette  Harbor  during  stress  of  weather  is  insignificant,  and  it  does 
not  therefore  appear  reasonable  that  the  latter  should  receive  every  con- 
sideration. 

There  should  be  some  satisfactory  compromise,  and  it  appears  to  me 
that  with  the  establishing  of  the  dock -lines  proposed  and  the  extension 
of  the  breakwater  until  the  ore  docks  as  built  are  protected,  the  inter- 
ests of  the  general  and  local  commerce  will  be  satisfactorily  conserved. 
Very  respectfully,  your  obedient  servant, 

James  B.  Qiunn, 
Major  of  Engineers^ 

The  Chief  of  Engineees,  U.  S.  A. 
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jletteb  of  the  ohibf  of  engineers  to  the  seobetart  of  war. 

Offioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Wofhington^  D.  C,  November  15, 1888. 

Sir:  It  being  manifest  from  tbe  within  papers  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
the  harbor  at  Marquette,  Mich.,  I  have  the  honor  to  recommend  that 
their  establishment  be  undertaken  in  accordance  with  the  provisions  of 
section  12  of  the  river  and  harbor  act  of  August  11,  1888,  and  that  the 
subject  be  referred  to  a  Board  to  consist  of  the  following  named  officers 
of  the  Corps  of  Engineers,  viz.,  Maj.  Charles  J.  Allen,  Maj.  Charles  E. 
L.  B.  Davis,  Maj.  James  B.  Qninn,  the  Board  to  meet  at  Marquette, 
Mich.,  upon  the  call  of  the  president,  at  such  time  as  the  other  duties 
of  the  members  will  permit.    •    •    • 

With  the  sanction  of  the  Secretary,  the  order  convening  the  Board 
will  be  issued  from  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  OIsey, 
Brig.  Gen.,  Chitf  of  Engineers. 
Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 

[First  indonem«iit] 

War  Department,  November  17,  1888. 

Approved. 

By  order  of  the  Secretary  of  War. 

John  Twebdale, 

Chief  Clerk, 


letter  of  the  chief  of  engineers  to  major  chas.  j.  allen, 

corps  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingUm^  D.  0.,  November  19,  1888. 

Major  :  It  is  desired  that  the  Board  of  Engineers,  constituted  by 
paragraph  1,  Special  Orders  No.  64,  Headquarters  Corps  of  Engineers, 
current  series,  of  which  you  are  the  president,  give  the  subject  com- 
mitted to  it  the  Ml  consideration  its  importance  requires,  in  order  tbat 
in  carrying  out  its  work  the  requirements  of  navigation  and  the  protec- 
tion of  commerce  may  be  fully  provided  for. 

The  Board  is  authorized  to  call  upon  Maj.  James  B.  Quinn,  Corps  of 
Bngineers,  for  any  information,  in  addition  to  that  already  at  band, 
which  may  be  required  for  a  proper  consideration  of  the  subject 
•  •••••• 

By  command  of  Brig.  Gen.  Casey. 

Very  respectfully,  your  ol^dient  servant, 

JAS.  C.  Post, 

Major  of  Engineers, 
Major  Chas.  J.  Allen, 

Corp^  of  EngineerSj  U.  8.  A*      ^  ■       ■  ^ 
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report  of  thb  board  of  engineers. 

January,  12, 1889. 

General  :  The  Board  of  Officers  of  the  Corps  of  Engriueers,  consti- 
tnted  by  paragraph  1,  Special  Orders  No.  64,  Headquarters  Corps  of 
Engineers,  Washington,  D.  C,  November  19, 1888,  to  establit^h  the  har- 
bor lines  in  Marquette  Harbor,  Michigan,  in  accordance  with  seciionlS 
of  the  river  and  harbor  act  of  August  11, 1888,  has  the  honor  to  submit 
the  following  reporf: 

The  Board  assembled  at  Marquette  on  the  27th  of  November  and,  after 
considering  the  letter  of  instructions  of  November  19, 1888,  and  its  in- 
closures,  from  the  Office  of  the  Chief  of  Engineers,  proceeded  to  an  in- 
spection of  the  harbor.  Members  of  the  Board  also  called  apon  a  num- 
ber of  persons  in  Marquette  who  were  in  position  to  be  informed  as  to 
the  commercial  necessities  of  the  harbor,  and,  among  them,  the  mayor 
of  the  city  and  the  collector  of  the  port. 

The  harbor  is  described  by  Col.  D.  0.  Houston,  Corps  of  Engineers 
(page  331,  Part  II,  Annual  Report  of  the  Chief  of  Engineers  for  1876], 
as  follows :- 

This  harbor  is  sitnated  upon  the  south  shore  of  Lake  Saperior  at  a  dist-ance  of 
about  150  miles  to  the  westward  of  the  caoal  at  the  Sanlt  8te.  Marie,  and  aboni  110 
miles  to  the  weetward  of  Whitefish  Point,  which  is  the  eastern  extremity  of  Lake 
Snperior  proper.  The  nataral  harbor,  which  is  sitnated  between  the  sooth  end  of 
Grand  Island  and  the  main  sliore  of  the  State  of  Michigan,  is  the  only  other  pUee 
between  Whitefish  Point  and  Marquette  which  affords  shelter  to  vessels. 

Previons  to  the  constraction  of  the  breakwatep^at  this  point  by  the  United  States 
Government,  great  inconvenience,  not  nnfreqnently  attended  with  danger,  was  expo* 
rienced  by  vessels  in  the  Bay  of  Marquette,  as  it  afforded  no  protection  against 
storms  from  the  points  included  between  northeast  by  north  and  east  by  south,  and 
during  the  prevalence  of  heavy  weather  from  these  quarters  it  was  impracticable 
for  vessels  to  moor  at  the  docks,  and  they  were  necessarily  obliged  to  beat  abont  in 
the  open  lake  until  the  subsidence  of  a  storm  or  run  under  the  lee  of  Grand  Island, 
which  is  30  miles  distant. 

During  the  year  1865  the  product  of  the  iron  mines  in  the  vicinity  of  Marqoette 
was  about  400,000  tons  of  ore,  which  was  chiedy  dependent  upon  this  imperfect  bsr- 
bor  for  shipment,  and  the  question  of  security  to  vessels  became  one  of  the  greatest 
moment  to  this  large  and  rapidly  growing  interest. 

The  breakwater  was  began  in  1867  and  oompleted  to  a  length  of 
2,010  feet  in  1875.  The  resulting  harbor  area,  boauded  by  a  line  ood- 
neeting  the  heads  of  the  docks,  by  the  breakwater,  and  by  a  perpendic- 
ular from  the  latter,  at  its  enter  end,  to  the  dock  line,  was  about  U 
acres.  Further  extension  of  the  structure  was  recommended  as  early 
as  1875,  a  recommendation  concurred  in  by  the  officers  in  charge  of  the 
improvement  since  that  date. 

The  beneficial  effect  of  the  breakwater  began  to  be  felt  perceptiMj  as 
early  as  Kovember,  1868,  when  but  610  linear  feet  of  the  structure  were 
completed.  During  a  severe  storm  which  occurred  during  that  month 
a  number  of  vessels  took  advantage  of  the  partial  shelt^  afforded  by 
the  breakwater  and  rode  out  the  storm  in  safety. 

The  increasing  commerce  of  Marquette  and,  especially,  the  large 
shipments  of  ore,  requiring  corresponding  increase  of  dock  room  aod 
facilities,  the  docks  of  wharves  have,  since  the  commencement  of  work 
upon  the  breakwater,  continually  encroached  upon  the  harbor  areai 
This  encroachment  early  received  the  attention  of  the  officers  in  charge 
of  the  harbor  improvement.  Opposite  page  330  of  Part  II,  Report  of  the 
Chief  of  Engineers  for  1876,  there  is  a  map  of  the  harbor  with  ^  line 
niK>n  it  marked  *<  limit  of  dock  extension.''  This  limit  was  recommended 
by  Assistant  Engineer  W.  H.  Ilearding,  in  areiiort  made  by  him  toCol. 
D.  0.  Houston,  dated  January  31,  1875,  in  obedience  to  iustruclions 
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from  that  officer.  The  limits  seem  to  have  met  the  approval  of  Oolonel 
Houston  and  his  successors  in  charge  of  the  harbor.  The  lines  were 
well  chosen  to  maintain  a  large  harbor  area  (about  64  acres)  as  before 
BHid,  and  to  admit  of  extension  of  some  of  the  exisiting  docks  in  iront 
of  the  west,  or  main,  city  front  of  the  harbor,  and  of  the  building  of 
new  docks  as  required. 

From  1876  to  1888  there  was  considerable  extension  of  wharves  into 
the  harbor  and,  in  addition,  several  new  ones  were  built  The  attention 
of  the  mayor  of  Marquette  was  called  to  the  projected  extension  of  ore- 
docks,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  February, 
1886^  and  the  common  council  of  Marquette,  on  September  4  of  that 
year,  adopted  an  ordinance  fixing  and  defining  the  harbor  limits,  these 
being  evidently  so  chosen  as  to  provide  for  future  ore-dock  and  lumber- 
wharf  extensions.  The  advance  of  dock  lines,  »s  proposed  by  this  ordi- 
nance, would  have  reduced  the  harbor  area  to  about  16  acrcQ^  and  the 
breakwater  protection  by  one-half.  These  limits  did  not  meet  the  ap- 
proval of  the  Engineer  Department,  and  it  does  not  appear  that  tiie 
council  further  urged  them. 

The  encroachments  have  also  been  the  subject  of  complaint  by  the 
collector  of  the  port  of  Marquette  and  by  varions  vessel  masters  and 
owners,  and  complaint  by  the  same  parties  has  also  been  made  of  the 
practice  of  persons  engaged  in  the  lumber  business  at  the  north  end  of 
the  harbor  of  mooring  rafts  and  booms  of  logs  to  the  breakwater,  thereby 
prventing  vessels  in  the  harbor  from  approaching  the  breakwater  for  pro- 
tection. One  lumber  dealer  built  a  wharf  in  the  winter  of  1883-^84,  547 
feet  long,  parallel  to  the  breakwater,  with  an  L.  at  right  angles  and  ex- 
tending to  within  60  feet  of  the  cribs,  inclosing  an  areaof  abont6  aores 
acUftcent  to  the  shcH^  end  of  the  breakwater.  In  1887  the  same  per- 
son built  another  dock  41 2  feet  by  100  feet,  and  located  65  feet  in  front 
of  the  former  dock,  thus  encroaching  165  feet  further  upon  harbor  space 
that  could  be  used  for  anchorage  by  light  draught  vessels. 
-  Notwithstanding  the  present  length  of  the  breakwater,  vessels  can 
not  lie  at  the  ore-docks  during  the  prevalence  of  seas  from  the  north- 
east and  around  to  a  point  a  little  to  the  north  of  east.  At  such  times 
they  seek  anchorage  under  the  protection  of  the  breakwater.  The 
portion  of  the  harbor  that  then  affords  safe  anchorage-ground  is  said  by 
some  of  the  lake  navigators  to  lie  between  the  breakwater  and  a  line 
drawn  from  its  outer  end  to  the  middle  of  the  Orace  Furnace  Wharf,  an 
area  of  about  20  acres,  and  of  this  space  fully  one-third  is,  as  stated  by 
the  same  navigators,  rendered  absolutely  useless  for  vessels  on  account 
of  its  occupation  by  rafts  and  booms  of  logs. 

Finally,  on  March  3^  1888,  the  common  council  of  Marquette  passed 
an  ordinance  establishing  a  dock-line  which  included  the  extensions  of 
the  ore,  lumber,  and  other  wharves  to  that  date,  and  which  would  re- 
duce the  available  harbor  area  to  about  46  acres,  viz,  an  area  1,430  feet 
in  width  at  the  north  end  of  the  harbor,  1,870  feet  in  width  at  the  en- 
trance, and  1,210  feet  long,  measured  parallel  to  the  breakwater.  The 
line  is  shown  on  Tracing  No.  2,  herewith,  by  the  letters  O,  D,  E,  F. 

This  dock-line  was  not  approved  by  the  Department,  which  contem- 
plated the  establishing  of  harbor  lines  for  Marquette  under  the  pro- 
visions of  section  12  of  the  river  and  harbor  act  of  Congress  of  August 
11,  1888. 

A  meeting  of  citizens  of  Marquette  was  held  at  the  mayor's  office  on 
the  evening  of  November  27, 1888,  at  which  were  present  representatives 
of  the  railroad,  ore,  and  lumber  interests,  to  consider  the  subject  of 
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wharfliues  and  the  commercial  ueeds  of  the  barbl)r.     The  Board,  by  in- 
TitAtiou,  attended  the  meeting. 

At  this  meeting  a  communication  to  the  Board  was  drawn  up  and 
Bigued  by  the  citizens  present,  setting  forth  the  desirability  and  neces- 
fiity  for  establishing  a  wharf-line  to  include  the  front  of  the  existiog 
lumber  wharf,  built  in  1887,  at  the  north  end  of  the  harbor,  then  to  tun 
at  about  a  right  angle  and  to  run  parallel  to  and  1,400  feet  from  the 
breakwater.  In  fact,  providing  for  a  further  extension  of  all  the  wharves 
existing  along  the  ))rincipal  or  west  front  of  the  harbor,  the  greati'st 
extension  of  dock  thus  proposed  l>eing  for  the  Detroit,  Mackinac  aud 
Marquette  Railroad  Ore  Wharf,  which  could  thus  be  prolonged  870  feet 
The  adoption  of  this  line  (G,  D,  H,  Tracing  No.  2)  would  reduce  the 
harbor  area  to  38J  acres. 

The  communication  is  herewith,  marked  Appendix  A.^ 

The  argument  for  such  an  advance  of  the  dock  front  was  that  the 
shipping  interests  did  not  have  one  half  of  the  dock  privileges  that 
were  then  necessary,  and  that  those  interests  would,  in  the  belief  of 
the  petitioners,  \ye  doubled  during  the  coming  season  of  navigation. 

In  addition,  it  was  ropreisenteti  that,  to  prevent  further  advance  into 
the  harbor  of  the  existing  ore-docks  and  to  thus  force  the  railroad  aod 
ore  companies  to  multiply  docks  and  expensive  approaches  in  ortler  to 
obtain  needed  facilities,  instead  of  allowing  them  to  prolong  docks,  the 
approaches  to  which  were  already  built,  would  work  great  hanlship  to 
an  industry  which  supplied  the  country  at  large  with  enormous  qaao- 
titles  of  ore. 

The  lumber  interests  also  urged  the  necessity  of  an  increase  of  wharf 
privileges  for  the  benefit  of  the  community  as  well  as  for  its  own  needs. 

A  letter  from  JVIr.  George  L.  Burtis,  dated  November  27,  1888,  and 
setting  forth  such  necessity,  is  herewith,  marked  Appendix  B.* 

As  the  navigation  interests  of  the  lakes  were  not  represented  at  the 
meeting  at  the  mayor's  office,  it  was  deemed  ex[)edient,  on  account  of 
the  great  advance  of  the  dock-line  asked  for  by  the  citizens  and  redac- 
tion in  harbor  area  that  would  follow  such  advance,  to  afford  thase  in- 
terests an  opportunity  to  be  heard  upon  the  subject.  As  communicat- 
ing with  them  would  consume  several  weeks,  at  best,  the  Board  ad- 
journed November  28,  to  resume  the  subject  before  it  after  sufficiipt 
facts  and  expression  of  opinion  should  be  obtained  from  ve4ssel  ownere 
and  sailing  masters.  Letters  were  accordingly  addressed  to  several 
lake  navigation  companies,  and  to  several  experienced  lake  navigatois, 
requesting  Irom  them  an  expression  of  opinion  as  to  the  effect,  upon 
those  interests,  of  the  adoption  of  the  line  asked  for  by  the  citizens,  and 
also  of  other  lines  proposed.  With  these  letters  were  blueprint  maps 
of  the  harbor,  showing  some  of  the  principal  lines  under  discussion. 
(Please  see  Appendix  C* ) 

The  replies— see  Appendixes  D,  E,  F,(t,  H,  K,* — generajily  denounced 
the  obstruction  of  the  harbor  area  by  rafts  or  other  accumulations  of 
logs,  the  evil  effects  of  which,  upon  navigation,  are  also  detailed  in  a 
letter  to  the  Board  from  the  office  of  the  collector  of  the  port,  dated 
November  27,  1888.    This  letter  is  herewith,  marked  Appendix  L.* 

Ixeturning  to  Appendixes  D-K,*  the  letters  from  the  Lake  Superior 
Transit  Company  and  the  Lake  Carriers'  Association  expressed  the 
opinion  that  the  reduction  of  harbor  width  to  1,400  feet,  as  proposed  by 
the  citizens  of  Marquette  November  27,  1888,  would  not  curtail  the 
anchorage-space,  for  the  reason  that  the  only  safe  anchorage,  when  the 

*  Omitted. 


APPENDIX  Un — REPORT  OF  MAJOR  QUINN.  2035 

sea  ih  from  the  northeast,  is  within  a  line  from  the  end  of  the  break- 
water to  about  the  point  D  (Tracing  No.  2). 

The  managing  owner  of  Wilson's  Transit  Line  writes  that  they  now 
get  along  with  the  harbor  as  it  is,  but  that  it  would  be  well  to  restrict 
^^  anything  that  encroaches  or  takes  np  much  of  the  harbor."  Taking 
everything  into  consideration,  he  favored  the  adoption  of  a  line  (iparked 
on  tracing  2  in  yellow)  to  afford  along  the  line  of  the  Grace  Furnace 
Wharf,  at  north  end  of  the  harbor,  a  width  of  1,736  feet,  and  the  same 
width  at  the  entrance. 

Captain  McDougall,  of  Duluth,  a  practical  navigator  of  Lake  Superior, 
was  of  opinion  that  the  line  just  described  would  meet  the  needs  of 
navigation,  but  suggested  that  the  north  line  of  harbor  pass  through 
the  front  of  the  outer  lumber  wharf  (built  in  1887).  This  north  line  is 
the  line  authorized  by  the  common  council  of  Marquette,  March  3, 1888, 
but  prolonged  300  feet  westwardly. 

Captain  Mcln tyre,  of  Chicago,  superintendent  of  the  Lake  Michigan 
and  Lake  Superior  Transportation  Company,  in  effect  coincided  in 
opinion  with  Captain  McDougall. 

Were  the  lake-bed  at  the  north  end  of  the  harbor  composed  of  dredg- 
able  material,  a  large  anchorage  area  could  be  restored  by  the  removal 
of  a  portion  of  the  wharves  at  that  end  and  dredging  to  the  depth  re- 
quired. On  page  333,  Part  2,  of  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1876,  it  is  stated  that  tests  were  made  in  March,  1869,  of  the 
character  of  the  material  forming  the  lake-bed  upon  the  line  of  prolon- 
gation of  the  breakwater,  by  borings.  An  overlying  stratum  of  sand  of 
&om  2  to  4  feet  in  thickness  was  found  upon  a  stratum  of  hardpan 
about  t:0  inches  in  thickness.  Below  this  the  material  was  sand  as  far 
as  could  be  reached  with  the  apparatus  employed.  The  breakwater 
had,  at  this  date,  attained  a  length  of  about  760  feet. 

On  page  332  of  the  same  report  it  is  stated  that  the  character  of  the 
lake-bed  near  the  shore  is  rock,  covered  with  a  thick  stratum  of  sand. 

The  Lake-Survey  chart  of  Marquette  Harbor,  1839,  shows  a  sandy 
bottom  for  the  area  at  and  about  the  fronts  of  the  Grace  Furnace  and 
lumber  wharves,  and  also  a  small  patch  of  rock.  These  wharves  are  to 
the  west  of  the  breakwater. 

Some  of  the  lumber  wharves  are  built  on  piles  which  must  have  been 
driven  to  a  depth  of  5  or  0  feet,  if  not  more,  into  the  bed,  but  whether 
through  clay  or  sand  the  Board  is  not  informed. 

To  dredge  to  a  depth  of  18  to  20  feet  up  to  the  line  of  the  Grace  Fur- 
nace Wharf  and  along  that  Hue  to  the  bi-eak water  (in  which  case  the 
lumber  wharf  built  In  1887  would  have  to  be  removed)  over  an  area  on 
which  the  depth  of  water  now  averages  13  feet  would  require  the  exca- 
vation and  removal  of  about  65,000  cubic  yards  of  material.  If  the  ma- 
terial wore  of  sand  or  mud,  the  removal  would  not,  probably,  cost  more 
than  $10,000.  If  clay  or  hardpan  underlie  the  sand  within  the  depth 
of  dredging,  the  cost  might  amount  to  $25,000  to  $30,000,  and  even 
more.  It  is  believed  that  the  loss  of  the  area  at  the  north  end  of  the 
harbor  consequent  upon  the  building  of  the  lumber  wharf  in  1887,  and 
accepting  the  front  line  of  that  whairf,  prolonged  for  the  north  harbor 
limit,  would  be  compensated  by  a  breakwater  extension  of  150  feet  at  a 
probable  cost  of  $26,000. 

The  shipment  of  ore  at  Marquette  has  been  and  is  its  greatest  indus- 
try, the  annual  shipments  having,  as  early  as  1865,  amounted  to  nearly 
400,000  tons.  During  the  year  ending  June  30, 1874,  there  were  shipped 
578,879  tons. 
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Stati8tic8  of  tlie  port,  kindly  furnittbed  by  the  collector  of  ciutoiiuial 
Marquette,  sbow  tbe  following : 

Arrivals  and  depariuret  ofvuteUfor  1887. 


ArriTsls. 

I-,-.- 

BlAain-veMMlfl....  ........................••.........•...>■•■■•■................ 

280 
416 

M 

8ail*Toasel« - 

m 

Total 

685                  >■ 

Iron  oro  exported,  taIuo • fS^IH^Vi  < 

Lumber,  timber,  latfa,  and  fthinglee,  value ......^ lO^m  j 

Asicr^Ate  value  of  principal  articlet  of  export  ami  import %WlV  1 

ArrioaU  amd  d^HtrtnrtB  af  veueU  for  1888. 


• 

Anivala. 

D,«,« 

Rjjk^wn.yr^mmtAm . 

m 

288 

m 

Bail-veMeli ».- 

m 

Total ....T.^TT-,.*^. ............. 

884 

M 

Iron  ore  exported,  tona 844, <N 

Lumber  exported,  feet,  boanl  meaaare • ^......... U^ 811,111 

2f umber  of  latb  and  ahinglea  imported Ttl^lll 

Kumber  of  brick  imported l,83itlll 

Kumberof  barrels  of  merebandiae  imported tfl^M 

Total  of  other  artiolea  exported  and  importad,  tona •.... ni,UI 


At  tbe  meeting  of  citizens  of  Marquette,  November  27,  it  was  stated 
tbat  tbe  total  yield  of  tbe  mines  in  tbe  district  back  of  Marquette  was 
not  less,  for  tbe  past  year,  tban  1,500,000  tons,  nearly  one-half  of  wbicb 
bad  to  bo  moved  by  rail  to  a  distant  point  for  sbipment  by  water,  on  ac- 
count of  lack  of  dock  privileges  at  Marquette. 

It  was  reported  ou  page  334,  Part  2,  Annual  Report  of  the  Chief  of 
Engineers  for  1876,  tbat  it  was  no  unusual  occurrence  in  the  season  of 
navigation  to  see  fifty  vessels  riding  at  anchor  behind  the  breakwater 
or  attached  to  tbe  ore-docks  and  merchants'  piers  in  this  harbor  at  one 
and  tbe  same  time. 

Such  and  even  a  greater  number  of  vessels  may,  at  any  time  in  the 
future,  occupy  tbe  harbor  and  its  slips  at  the  same  time,  and  rafts  of 
logs  to  be  converted  into  lumber  must  also  traverse  the  harbor.  Space, 
tben,  for  tbe  f^e  movement  of  vessels,  as  well  as  for  anchorage,  moat 
be  considered  in  fixing  tbe  dock  limits. 

Tbe  Board,  after  fully  considering  the  facts  presented  and  the  pros- 
pective commerce  of  Marquette,  and  bearing  in  mind  tbe  evident  intent 
of  Congress  in  making  appropriations  for  Marquette  Harbor,  that  the 
improvement  should  be  primarily  for  tbe  benefit  of  the  general  public 
by  securing  safety  and  convenience  of  lake  navigation,  is  of  opinioa 
that  good  harbor  room  and  sufficient  width  of  entrance  will  be  secured 
by  tbe  adoption  of  tbe  line  A,  B,  C,  D,  E,  F,  6  (see  tracing  No.  1  here- 
with), affording  a  harbor  area  of  48  acres. 

Tbe  slip,  ABC,  will  separate  the  wharves  from  the  breakwater;  the 
loss  of  tbe  space  between  the  line  C  D  and  the  front  of  the  Grace  Fur- 
nace Wharf,  prolonged,  can  be  compensated  by  an  extension  of  the 
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breakwater  at  a  coat,  probably,  not  more  than  that  of  dredging  up  to 
the  line  of  the  Furnace  and  adjoining  lumber  wharf;  a  uniform  width 
of  harbor  of  1,736  feet  will  be  provided :  and  the  line  generally  along 
the  west  of  the  harbor,  a4s  proposed,  will  not  conflict  with  breakwater 
extension ;  the  more  southerly  of  the  ore-docks  will  be  given  space  for 
extension  beyond  the  line  authorized  by  the  common  council  of  Mar- 
quette March  3, 1888;  and  no  hardship  will  inure  to  the  lumber  inter- 
ests by  the  adoption  of  the  line  proposed  by  the  Board.  Further,  as 
the  breakwater  is  extended,  the  anchorage  area  will  be  increased. 

It  has  been  suggested  that  the  inconvenience  experienced  by  vessels 
when  lying  at  the  ore-docks  during  heavy  weather  would  be  consider- 
ably reduced  were  the  spaces  between  the  piles  supporting  the  most 
southerly  docks  filled  in  with  rock  or  other  heavy  material  to  stop 
waves  which,  after  passing  around  the  end  of  the  breakwater,  pass, 
though  broken  up,  between  the  rows  of  piles. 

The  improvement  of  the  harbor  in  the  interest  of  navigation  should 
not  be  nullified  by  the  occupation  of  any  part  of  the  -harbor  area  by 
rafts  or  boom^  of  logs,  or  by  any  accumulation  of  logs.  Tows  of  logs 
must  undoubtedly  traverse  the  harbor  more  or  less,  but  they  should  do 
so  rapidly  and  be  immediately  thereafter  run  into  shoal  water,  where 
they  will  not  be  in  the  way  of  any  vessels.  They  should  be  kept  en- 
tirely away  from  the  breakwater  throughout  its  length.  Regarding 
the  adoption  for  the  dock  limit  at  the  north  end  of  the  harbor  of  the 
line  O  D,  passing  through  the  front  of  the  outer  lumber  wharf,  it  may 
be  said  that  if  the  material  of  the  lake-bed  at  that  end  of  tbe  harbor 
be  dredgable,  private  parties  may  be  encouraged  to  provide  slips  at 
right  angles  to  that  line.  Such  slips  would  add  to  the  length  of  dock 
front,  and  vessels  could  lie  in  them  with  far  greater  safety  than  they 
could  at  anchor  in  the  main  harbor. 

BSOOMMENDATION  FOB  ESTABUSHINa  HARBOR  LINES  AT  MARQUETTE, 

MIGHiaAN. 

The  harbor  lines  to  be  the  inner  line  (west  side)  of  the  United  States 
Government  breakwater,  and  a  dock  line  as  marked  by  the  letters  A, 
B,  O,  D,  E,  F,  6,  on  tracing  No.  1,  herewith,  the  dock  line  (A,  B,  O,  D, 
E,  F,  G)  being  further  described,  and  located  as  follows : 

Beginning  at  a  point  on  the  west  face  of  the  United  States  Oovern- 
ment  breakwater,  260  feet  from  the  shore  end  thereof;  thence  due  west 
75  feet ;  thence  in  a  southerly  direction,  parallel  to  the  east  face  of  the 
United  States  Government  breakwater,  535  feet;  thence  west,  1^  de- 
grees north,  1,667  feet;  thence  due  south  2,293  feet;  thence  south  1^ 
degrees  west,  1,660  feet;  thence  south  12f  degrees  east,  to  the  east  and 
west  subdivision  quarter  line  produced,  of  section  26,  township  48 
north,  range  25  west. 
Respectfully  submitted. 

Ohas.  J.  Allen, 

Major  of  Engineers. 
Ghas.  E.  L.  B.  Davis, 
Major  of  Engineers, 
'    James  B.  Qitinn, 

Major  of  Engineers^ 

The  Ohief  of  Engineers,  U.  S.  A. 
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letter  of  the  ohief  of  engineers  to  major  jambs  b.  ^^ctkh, 

corps  of  engineers. 

Office  of  the  Chief  of  Enginbsbs, 

United  States  Army, 
Waghingion^  D.  O.^  February  4, 1889. 

Major  :  The  report  of  January  12, 1889,  bom  the  Boaid  of  Engi- 
neer Officers  constitated  by  paragraph  1,  Special  Orders,  No.  64,  HeaA- 
quarters  Corps  of  Engineers,  Noyember  19, 1888,  to  establish  tlie  htf" 
bor  lines  in  Marqnette  Harbor,  Michigan,  was  submitted  to  the  fcSeere* 
tary  of  War  with  the  following  indorsement — 

fFltBllndannnirat.) 

Offick  Chhef  of  EiroiinaBBa, 

U.  8.  Abmt, 
JaniMry  35, 1S8». 

Respeetfhlly  submitted  to  the  Seoietary  of  War. 

It  appearing  that  the  coaclnBiooa  of  the  Board  of  Engineers  Officers  in  the  wiUun 
report  will  best  meet  the  convenienoe  and  safety  of  vessels  trading  to  the  port,  it  if 
recommended  that  the lineJierein  described  for  adoption  and  also  repreaented  on  tlie 
accompanying  map  marked  No.  1,  and  simed  by  tbe  members  of  the  Board,  be  esUb- 
lishedy  under  aiilhority  of  section  12  of  the  rivei  and  harbor  act  of  Ao^rQst  11,  ItSS,  as 
the  harbor  lines  of  Marqnette  Harbor,  Michigan,  beyond  which  no  piers  or  wharves 
shall  be  built  or  deposits  made. 

TR08.  LIKCOLM  CA£XT, 

Brig.  Oea.,  Chirf  of  Eugimmn. 

and  returned  with  the  following  indorsement: 

f  Second  indonement.) 

War  DBPABTmirr,  January  30,  1869. 

Approved. 

Wm.  C.  Endxcott, 

Secretary  of  War, 

The  recommendations  of  the  Board  are  as  follows : 

BBCOMMBNDATION  FOR  ESTABUSmNG  HARBOR  LINB8  AT  MARQUKTrX  HARBOR,  MlCir- 

lOAN. 

The  harbor  lines  to  be  the  inner  line  (west  side)  of  the  United  States  Goyemment 
breakwater,  and  a  dock  line  as  marked  by  the  letters  A,  B,  C,  D,  £,  F,  Q  on  tracing 
No.  I,  herewith,  the  dock  line  (A,  B,  C,  D,  £,  F,  G)  being  fhrther  described  ana 
located  as  follows : 

Beginning  at  a  point  on  the  west  face  of  the  United  States  Government  breakwater, 
260  feet  from  the  shore  end  thereof;  thence  dne  west  75  feet;  thence  in  a  southerly  di- 
rection, parallel  to  the  eust  face  of  the  United  States  Government  breakwater,' 535 
feet;  thence  west,  1^  degrees  north,  1,667  feet;  thence  dne  sonth  2,293  feet;  theaee 
south,  19  decrees  west,  1,660  feet ;  thence  sonth,  12f  degrees  east,  to  the  east  and 
west  subdivision  quarter  line  produced,  of  section  26,  township  48  north,  range  S5 
west. 
Respectfully  submitted. 

Chab.  J.  Allbk, 
if<!^  of  Engineers^   U.  8.  A. 

Chas.  £.  It,  B.  Davis, 
Mitfor  ofEngineera,  U.  8.  A. 
JAlfES.  B.  QUINK, 
Major  of  Engineered  U.  8.  A, 

All  of  which,  together  with  a  traced  copy  of  map  No.  1,  above  referred 
to,  is  iraDsmitted  for  your  information  and  guidance. 

These  lines  should,  if  possible,  be  so  marked  as  to  be  readily  identi* 
fled  by  those  interested,  in  order  to  prevent  any  encroachment  th^eoo 
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throagh  ignorance  or  design.    Tou  will  please,  therefore,  submit  a  plan 
for  so  doing. 

By  the  above  action  of  the  Secretary  of  War  the  appropriation  of 
$25,000  for  this  harbor  in  the  river  and  harbor  act  of  August  11, 1888, 
becomes  available. 
By  command  of  Brig.  Gen.  Oasey : 

Very  respectfully,  your  obedient  servant^ 

Jas.  0.  Post, 
Major  of  Engineer  9. 
M%j.  Jambs  B.  Quinn, 

Corps  of  Engineers^  U.  &  A. 


ijktteb  op  major  jambs  b.  quinn,  corps  of  engineers,  to  the 

chief  of  engineers. 

United  States  Engineer  Office, 

Duluthj  Minn,^  February  12, 1889. 

General  :  In  pursuance  with  instructions  contained  in  your  letter 
of  4th  instant,  I  have  the  honor  to  submit  the  following  project  for 
masking  the  harbor  lines  of  Marquette  Harbor,  Michigan : 

PROJECT. 

First.  That  the  lines  be  marked  by  monuments  upon  the  shore  placed 
in  range  and  located  in  position  by  triangulation  from  stations  estab- 
lished in  secure  positions  upon  the  shores  of  the  harbor,  each  monu- 
ment to  be  witnessed  by  two  or  more  stakes.  These  monuments  and 
witness  stakes' to  be  of  l^inch  gaspipe,  4  feet  long,  with  welded  iron 
points  and  caps,  and  to  be  driven  so  that  cap  shall  be  at  least  18  inches 
below  surface  of  ground.  Each  monument  to  contain  within  it  a  strip 
of  tin  with  description  stamped  upon  it.  Marks  upon  existing  struct- 
ures in  range  to  be  made  with  brass  tacks  and  paint. 

Second.  Notices  to  be  painted  upon  boards  and  nailed  up  on  the 
United  States  breakwater  at  the  point  where  the  line  C  D  intersects 
it,  and  also  upon  the  extremity  of  the  Marquette,  Houghton  and  Onto- 
nagon Railroad  Ore  Wharf,  stating  that  no  new  dock  constructions  or 
obstructions  of  any  kind  will  be  permitted  south  of  or  east  of  line  (giv- 
ing description  of  line  in  each  case). 

Third.  That  the  honorable  mayor  and  council  of  the  city  of  Marquette 
be  notified  of  the  establishment  of  the  line,  and  be  asked  to  co-operate 
by  such  ordinance  and  regulations  as  may  be  necessary  to  preserve  the 
harbor  lines,  if  this  has  not  already  been  done. 

The  tracing,  showing  dock  line  and  positions  of  the  triangulation  sta- 
tions marked  by  yellow  dot«,  and  the  range  monuments  marked  with 
red  dots,  is  inclosed  herewith. 

Fourth.  The  estimated  cost  of  making  the  necessary  triangulations, 
placing.monuments,  and  posting  notices,  including  nil  necessary  mate- 
-xi^s,  will  not  exceed  $175. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Mc0or  of  Engineers. 

The  Cheep  of  Engineers,  U.  S.  A. 
(Through  Col.  O.  M.  Foe,  Corps  of  Engineers,  U.  S.  A.,  Division  En- 
gineer, I^orthwest  Division.) 
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{Vfnt  Indonemeiit] 

(Jnited  States  Engineeb  Offige, 

Detroit^  February  15, 1880. 

BespeetfuUy  forwarded  to  the  office  of  tbe  Chief  of  EngineerB,  ap- 
proved and  reoommended. 

O.  M.  PoB, 
Colonel  of  EnffineerSj 
Divieion  Engineer^  Norikteest  DMaum, 

[Second  iiidonoment.] 

Offiob  Chief  of  Engineers, 

U.  S.  Army, 

Ft^^ruary  20,  1889. 

Bespectfhlly  returned  approved. 

•  •  •  •  •  •  • 

By  command  of  Brig.  Oen.  Casey : 

Jas,  O.  Post, 
Major  of  Bn^neert 
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IMPROVEMENT  OF  HABBORS  ON  THE  WEST  SHORE  OF  LAKE  MICHIGAN, 
NORTH  OF  WAUKEGAN,  ILLINOIS-IMPROVEMENT  OF  FOX  AND  WIS- 
CONSIN RIVERS. 


BEFOBT  OF  MAJOB  CHABLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEEBS^ 
OFFICER  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS.  ' 


IMPROVEMENTS. 


1.  MitnlBti<|ue  Harbor,  Michigan. 
3.  Cedar  River  Harbor,  Michigan. 

3.  Menomonee  Harbor,  Micbigaa   and 

Wisconsin. 

4.  Oeonto  Harbor,  Wisconsin. 

6.  Pensaukee  Harbor,  Wisconsin. 

6.  Green  Bay  Harbor,  Wisconsin. 

7.  Harbor  of  Refuge  at  entrance  of  Stnr- 

geon  Bay  Canal,  Wisconsin. 

8.  Ahnapee  Harbor,  Wisconsin. 

9.  Kewaunee  Harbor,  Wisconsin. 
10.  Two  Rivers  Harbor,  Wisconsin. 


11.  Manitowoc  Harbor,  Wisconsin. 
13.  Sheboygan  Harbor.  Wisconsin. 

13.  Port  WasLington  Harbor,  Wisconsin. 

14.  Harbor  of  Refuge  at  Milwaukee  Bay, 

Wisconsin. 

15.  Milwaukee  Harbor,  Wisconsin. 

16.  Racine  Harbor,  Wisconsin. 

17.  Kenosba  Harbor,  Wisconsin. 

18.  Wankegan  Harbor,  Illinois. 

19.  Fox  and  Wisconsin  rivers,  Wisconsin. 

20.  Operating  and  care  of  locks  and  dams 

on  the  Fox  River,  Wisconsin. 


EXAMINATIONS. 


21.  Centreville  Creek,  Manitowoc  Coun- 

ty, Wisconsin. 

22.  Kenosha  Harbor,  Wisconsin,  for  ref- 

uge. 


23.  Oconto  Harbor,  Wisconsin,  channel 

16  feet  deep  and  75  feet  wide  from 

Siers  to  first  contour  in  river  at 
pies  Slough. 

24.  Racine  Harbor,  Wisconsin,  enlarging 

and  deepening  channeL 


United  States  Engineer  Ofpiob, 

Milwaukee,  Wis.^  July  10, 1889. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
eliding  June  30, 1889. 

Very  respectfally,  your  obedient  servant, 

Ghas.  E.  L.  B,  Davis, 

Jfq;or  o/Engineen. 

The  Chief  of  Engineers,  U.  S.  A. 
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Ill, 

IMPROVEMENT  OF  MANI6TIQUE  HARBOR,  MICHIGAN. 

Obfect. — To  gecare  a  navigable  channel  from  Lake  Michigan  into  the 
month  of  the  Manistique  Kiver,  where  the  harbor  of  Manistiqae  is  sit- 
nated. 

Project. — The  orip^inal  project,  adopted  in  1880,  provided  for  the  ex- 
cavation of  about  20,000  cubic  yards  of  material  to  oomplete  a  chanoel 
150  feet  wide  and  12  feet  deep  between  the  piers  constructed  by  local 
enterprise  at  the  mouth  of  the  Manistique  Biver. 

Present  works. — No  coustrnction  work  was  done  by  the  United  States 
Government. 

Depth  of  water. — Originally  there  was  but  a  depth  of  7  feet,  whieh 
was  increased  to  10  feet  before  any  appropriation  had  been  made  by 
the  Oovemment.    The  present  depth  is  unknown. 

Operations  during  the  fiscal  year.— 'None. 

Remarks  and  recommendations. — An  appropriation  of  $5,000  was  made 
for  this  harbor  in  1880,  and  one  of  $1,000  in  1881. 

The  only  work  done  under  these  appropriations  was  the  removal  of 
11,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chi- 
cago Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction  of 
the  piers  lay  across  the  natural  channel.  At  this  time  a  storm  had 
carried  away  about  330  feetof  the  west  pier,  and  the  company  which  had 
built  the  pier  and  ha«l  also  secured  the  contract  for  dredging  had  deter- 
mined to  rebuild  this  portion  of  the  pier.  Maj.  U.  M.  Robert,  Corps  of 
Engineers,  United  States  Army,  the  officer  then  in  charge,  notified  the 
superintendent  of  the  company  that  the  pier  lines  would  have  to  be 
rectified  so  as  to  conform  to  the  natural  channel.  The  company  declin- 
ing to  accede  to  this  request,  their  contract,  which  liad  been  extended 
from  December,  1880,  to  June,  1881,  was  suspended.  There  have  been 
no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its  im- 
provement. 

Estimated  cost  (see  Report  of  Chief  of  EDgineers,  1880,  page  1931 ) |6, 000. 00 

Appropriated 6,000.00 

Money  statement. 

July  1, 1888,  amount  available $3,101.79 

July  Ij  1889,  balance  available 3,l(Tl,79 


Commercial  atatistici  for  the  calendar  year  ending  December  31, 1888. 

[Purniabed  by  W.  H.  HiU.! 

Name  of  barbor,  Manistique,  Mich. ;  collection  district,  Superior,  Mich. ;  Doareet 
light-house,  Poverty  Island,  Mich. 

Arrivals  and  departures  of  vessels. 


Deacription. 


flteain 

Sad 

Total 


Arrivals. 


No. 

.235 

140 


881 


Tons. 
100,708.77 
12,901.00 


115,702.77 


DepartuM. 


JVb. 
235 
140 


381 


Tbns. 
100. 708. 7T 
12,084.00 


iia,7Qin 
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Principal  artielea  of  export  and  import 


EXPOBTS. 


1Mb * number..  12,580,307  1  Po8t8,feiioe number..         0^219 

Lumber feet,  B.M..  04,337,985  |  Shioglea do....  0,800^000 

Total  approximate  value,  $810,000. 


Apples barreln. 

Brick number. 

Beer  and  liquors ...barrels. 

Coal tons. 

Com bushels. 

Flour barrels. 

Hay tons. 

Total  approximate  value,  $385,000. 


IMPORTS. 


1,400 
100.000 

400 
1,000 
2,000 
3,000 

800 


Iron  and  steel pounds. 

Livestock number. 

Mercbaodise,  general tons . 

Oats bushels. 

Oil barrels. 

Salt do... 


50.000 
500 
800 

22,000 
550 
30O 


I  I  2. 


IMPROVEMENT  OF  CEDAR  RIVER  HARBOR,  MICHIQAN. 

Object — ^To  secare  a  navigable  cbaiiiiel  from  Green  Bay  into  Oedar 
River,  where  the  harbor  of  Cedar  Biver  is  located. 

Project — The  original  project  adopted  in  1883  provided  for  the  cou- 
straction  of  two  parallel  piers  200  feet  apart,  extending  trom  the  mouth 
of  Cedar  Biver  to  the  16-foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep ;  also  removing  an  enter  shoal  by 
dredging  to  a  depth  of  15  feet. 

A  modification  of  this  project  approved  in  1884  provided  for  contina- 
ing  the  piers  in  a  direct  line  with  the  part  already  built  instead  of  at  an 
angle,  as  originally  proposed. 

Present  works. — Pile-piers  lined  with  sheet-piling:  (1)  East  pier,  754 
feet  in  length,  16  feet  wide ;  (2)  west  pier,  301  feet  in  length,  16  feet 
wide.    All  were  built  in  1883-1885  and  are  in  good  condition. 

Depth  of  water. — Originally  8  to  10  feet,  obstructed  by  a  3-foot  bar  in 
front  of  the  mouth. 

Soundings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
width,  13  feet  deep,  and  100  feet  in  width,  11  feet  deep. 

Operations  during  the  fiscal  year, — Not  any. 

j^marks  and  recommendations. — The  commerce  of  Cedar  River  is  en- 
tirely local  and  incidental  to  a  single  saw-mill.  A  harbor  of  refuge  does 
not  seem  to  be  needed  at  this  point,  and  if  it  were,  the  conditions  are 
not  favorable  for  its  construction.  No  appropriation  for  continuing 
this  improvement  has  been  recommended  since  1885. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1882,  page  2121) $138, 000 

Appropriated 30,0U0 

Money  statement 

Jnly  1, 1888,  amount  available : $2,335.02 

Jnly  1, 1880^  balance  available 2.335.02 

i  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18G6  and  1867. 
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Commercial  8t€iHsti€i  for  tke  calendar  year  1888. 

[Farni«hed  by  Spalding  Lvunber  Company.] 

Nftme  of  harbor,  Cedar  River,  Michigan ;  coUeotion  district,  Superior,  Ifiehi^aa; 
nearest  Iight-honae,  Chambers'  Island,  Wisconsin. 

ArrivaU  and  departures  ofvesteU. 


Detoription. 

ArriYsli. 

Depaitam. 

SiMIB ..»,. T r 

aoo 

185 

IbiMt. 
fiO.000 
82,800 

208 
185 

fUil - 

ToUl 

385 

n.*,ooo 

385 

11^  M 

IMneipal  articUi  of  export  and  import. 


Bark oorda.. 

Hidoa pounda.. 

Laib number.. 

Lumber feet,  B.M.. 

Poles,  telegraph nomber.. 

Poata,  fence do.... 

Total  approzinutte  valoe,  $800,000. 


Applea barrels.. 

Brick namber.. 

Beer  and  liquors barrels.. 

Coal tons.. 

Com bushels.. 

Plour barrels.. 

Hay  tons.. 

Iron  and  steel pounds.. 

Total  approximate  raloe,  8150,000. 


SXP0BT8. 


SOO 

7,500 

5,000,800 

28,808,008 

2.008 

250,000 


Shingles number. 

Piles feet. 

Timber,  squared linear  f««t . 

Ties,  Tailroad number. 

Wood Qords. 


IMPORT& 


75,000 

600 

100 

1,0U8 

1,600 

860 

26.000 


Live  stock number. 

Lime ^..banela. 

Merobandise,  general... tons. 

Oats — bushels. 

Oil barrels. 

Provisions pounds. 

Salt do... 

Saw-logs feat,B.M. 


!«. 


681^  QM 

280L0M 

17S.0M 

4.» 


8DP 

l^OM 


76. 8M 


II  3. 

IMPROVEMENT  OF  BfENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Object. — ^To  secare  a  navigable  channel  from  Green  Bay  into  Menom- 
onee  Biver,  where  tLe  harbor  of  Menomonee  is  sitnated. 

Project. — ^The  original  project,  adopted  in  1871,  provided  for  the  con- 
strnction  of  two  parallel  piers,  400  feet  apart,  extending  from  the^niouth 
of  the  river  to  the  15-foot  contour  in  Oreen  Bay,  and  dredging  a  chan- 
nel between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
piers  to  the  lOfoot  coutonr. 

Preeent  worJcu. — (1)  North  pier,  1,854  feet  in  length,  consisting  of  5S5 
feet  of  slab-pier  20  feet  wide ;  609  feet  of  pile-pier,  481  feet  of  the  same 
having  a  width  of  14  feet,  and  128  feet  a  width  of  18  feet^  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet,  and  50  feet  with  a  width  of  24 
feet  (2)  Sonth  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of 
pile-pier,  1,804  feet  having  a  width  of  14  feet,  and  96  feet  a  width  of  18 
feet;  and  810  feet  of  cribs  20  feet  wide. 

The  pile-piers  were  bnilt  1871-1874,  and  the  cribs  1876-1884. 

The  cribs  are  in  good  condition.  It  is  probable  that  some  repairs  will 
be  needed  to  the  pUe-piers  at  an  early  date. 
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Depth  of  water 4 — Originally  4  feet.  In  1880,  at  the  oater  end  of  the 
north  pier,  16  feet:  soath  pier,  11  feet.  In  1886  a  channel  270  feet  in 
width  and  14  feet  deep  was  dredged  between  the  piers  and  through'  an 
onter  bar  that  projected  fh>m  the  south  pier  head. 

Operaiione  during  the  fiscal  year. — A  survey  ordered  by  act  of  Con- 
gress approved  Angnst  11, 1888,  with  a  view  of  deepening  the  channel 
to  16  feet,  and  extending  it  up  the  river  for  a  distance  of  about  2  miles, 
is  nearly  compIetecL 

A  special  report  relating  to  this  subject  will  be  transmitted  as  soon 
as  the  necessary  maps  and  estimates  can  be  prepared.  There  have  been 
no  other  operations  during  the  fiscal  year. 

Bemarke  and  recommendations. — ^The  navigation  of  this  harbor  presents 
some  peculiar  and  exceptional  features,  viz :  Vessels  entering  for  car- 
goes come  light,  and  no  jieavily-Iaden  craft  seek  it  for  shelter ;  the  de- 
parting lumbar-laden  vessels,  with  a  draught  of  13  or  14  feet,  wait  for 
smooth  water,  and  consequently  the  usual  allowance  of  4  feet  play  in 
depUt  is  not  necessary  at  this  har))or. 

The  extension  of  the  south  pier,  under  the  present  project,  is  not  con- 
sidered necessary,  for  if  the  bar  should  reform,  it  could  be  removed  by 
dredging  at  email  expanse. 

The  Menomonee  Lumber  Company  still  continue  their  unauthorized 
and  improper  use  of  the  south  pier  by  piling  their  lumber  thereon,  while 
they  moor  heavy  barges  and  scows  to  the  north  pieri 

It  is  proposed  to  apply  available  funds  to  the  maintenance  of  the 
channel  and  piers. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  1,  page  139) .  |212, 000 
Appropriated , 2122,000 

Money  statement, 

July  1,  1868,  amoant  available |2,370.30 

Fael  sold  to  officers,  deposited  to  credit  of  appropriation 20. 00 

Amonnt  appropriated  by  act  of  August  11,  lb88 9,000.00 

11.390.30 
July  1, 1889,  amoant  expended  daring  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1, 1888 316.46 

Joly  1,  1889,  balance  available 11.073.84 


Commercial  $tati8tio9for  the  calendar  year  1888. 
(Famished  by  C.  H.  Call,  collector  of  castoms. ] 

Name  of  harbor,  Menomonee,  Michigan  and  Wisconsin ;  collection  district,  Superior, 
ICicbigan;  nearest  light-house,  Menomonee,  Michigan. 

Arrivals  and  d^mriurea  of  vesseU, 


Deecription. 

AniTala. 

Departoreo. 

RieHB 

• 

JVb. 
280 
415 

2bn«. 

240,000 

261.790 

Ko. 
280 

415 

Tofu. 
240,600 

i|iiU\;,„ , ' 

26J.790 

Total 

M5 

602,2)90 

095 

502,800 

• 
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Prinoipal  articUn  of  export  and  import. 


EXPORTS 


JjaHh nomber..    60,000,000 

Lnmber feet.  B.  U..  250,000,000 

Pickeia,  feooe number..      1,000,000 

ToUl  approxinuite  TAloe,  $7,693,500. 


Shingles oomber..    ff^Miflli 

Tiea,nilroad do....  K.ON 

Wood cordB..  %m 


nCPORTS. 

lieiohMMliM, genenl fl.TlOiOilO  |  8*wlogs fcet^RH..  M,0M^fll 

Total  approzliiiAto  tmIub,  $3*210,000. 


I  I  4. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Object — ^To  secure  a  uavigabla  channel  from  Green  Bay  up  the  Ooonto 
River  to  the  city  of  Oconto. 

Project. — The  original  project  adopted  in  1882  provided  for  the  forma- 
tion of  a  channel  100  feet  wide  and  8  feet  deep,  by  extending  the  dab- 
pier  built  by  the  city  to  the  10-foot  contour  in  Oreen  Bay,  and  dredging 
between  the  piers  and  up  the  river  to  Section  Street  Bridge,  a  distanct* 
of  about  2  miles ;  the  piers  to  be  parallel  to  each  other  and  150  feet 
apart. 

Present  works. — (1)  North  pier,  1,603  feet  long,  20  feet  wide.  For 
1,000  feet  the  piles  are  5  feet  apart;  for  the  remaining  503  feet  the 
piles  are  4  feet  apart  on  the  channel  side  and  2  feet  apart  on  the  outer 
side,  the  latter  lieing  provided  with  walling  timbers,  crosHtiee  and  tie 
rods.  The  tilling  is  composed  of  slabs  and  edgings  ballasted  with  sand. 
( 2)  South  pier,  2,151  feet  long,  20  feet  wide.  For  J  ,850  feet  the  piles  aw 
5  feet  apart:  the  remaining  351  feet  is  close  piling.  The  filling  is  com- 
posed of  slaos  and  edgings  ballasted  with  sand,  except  the  outer  201 
feet,  which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side 
of  the  south  pier,  beginning  300  feet  from  the  outer  end,  for  a  distanoe 
of  1,000  feet,  is  protected  from  ice  pressure  by  a  line  of  close  piliug, 
thence  shoreward  for  a  distance  of  850  feet  by  riprap.  (4)  Additional 
stability  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles  on  the 
channel  side  3  feet  apart,  provided  with  walling  timbers,  cross-ties,  aed 
iron  tie-rods  at  intervals  of  9  feet. 

These  piers  were  built  1882-1885,  and  are  in  fair  condition,  except 
that  sections  1  and  2  of  the  north  pier  for  a  length  of  about  75  feet 
were  reported  damaged  May  12, 1889,  by  fire. 

Depth  of  water. — Originally  2  feet,  increased  to  3^  feet  by  local  enter- 
prise. Soundings  made  in  November,  1888,  showed  a  channel  between 
the  piers  of  about  5  feet  in  depth,  a  shoaling  of  nearly  3  feet  since  Jalj, 
1887.  To  restore  this  iwrtiou  of  the  improvement  to  the  depth  con- 
templated by  the  present  project  will  require  the  removal  of  34,(K)0 
cubic  yards  of  material.  The  channel  in  the  river  was  also  probably 
seriously  damaged  by  the  severe  freshet  that  caused  the  shoaling 
between  the  piers. 

Operations  during  the  fiscal  year. — By  hired  labor  and  open  purchase 
050  feet  of  re-enforcement  piling  Wkve  built  on  the  channel  side  of  the 
south  pier,  and  600  feet  provided  with  riprap  on  the  opposite  side  of 
the  pier. 

Minor  repairs  were  also  made  to  sections  8  to  13  of  the  north  pier.  * 
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Bmnarka  and  recommendations. — It  is  contemplated  to  repair  the  dam- 
ages caused  bj  fire  to  the  north  pier,  and  to  do  dredging  with  one  and 
probably  two  United  States  dredges  this  season  as  soon  as  they  can  be 
spared  from  work  that  is  more  urgent.  It  is  probable  that  the  funds 
available  will  admit  of  continuing  the  dredging  in  the  spring  of  1890. 

The  history  of  this  work  of  improvement  is  somewhat  peculiar. 

A  survey  of  the  mouth  of  the  Oconto  Eiver  was  ordered  by  the  act  of 
July  11, 1870,  and  was  made  in  the  same  year  under  the  direction  of 
Maj  p.  G.  Houston,  Corps  of  Bngineers,  who  reported  that — 

General  commerce  and  navigation  wiU  not  be  benefited  by  a  harbor  at  this  point. 
The  amount  reqaired  for  the  entire  and  permanent  completion  of  the  work  is 
1500,000.00.    (See  Jieport  of  Chief  of  Engineers  for  1871,  page  121. ) 

The  act  of  March  3,  1870,  directed  a  re-examination  or  survey,  \ijiich 
was  also  made  under  Major  Houston's  direction,  and  in  October,  1870, 
that  officer  reported  a  reduced  estimate,  amounting  to  $38i^,027.18. 
(See  Reportof  Chief  of  Engineers  for  1880,  page  VM4).  Boih  of  these 
estimates  were  based  on  securing  a  12- foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citi- 
zens of  Oconto  had  undertaken  the  work  of  improvement  on  a  much 
more  economical  plan  than  that  recommended  by  the  Government  engi- 
neer, and  a  request  was  made  for  a  further  examination,  with  the  hope 
that  a  small  appropriation  might  be  made  in  aid  of  the  work.  Major 
Houston  made  an  examination,  and,  while  not  indorsing  the  method  ot 
construction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,000  or  $10,000  ^^  would  be  of  great  assistance"  to  the  people  in  carry- 
ing on  the  work  of  improvement. 

The  character  of  the  citizens'  plan  and  estimate  may  be  j  udged  from 
the  fact  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,5^^  or  83^ 
cents  per  linear  foot. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  improving  Oconto 
Harbor,  it  is  believed,  on  the  strength  of  the  above-quoted  remark  of 
Uajor  Houston. 

Maj.  n.  M.  Kot>ert,  Corps  of  jplngineers,  having  succeeded  to  the 
charge  of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot  chan- 
nel, at  an  estimated  cost  of  $12.i,000.  This  was  modified  in  1883,  the 
revised  estimate  involving  a  total  cost  of  $150,000,  which  is  the  project 
at  present  being  carried  out. 

The  first  appropriation  for  the  harbor  was  made  in  1881,  and  work 
was  begun  in  the  ensuing  year. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber 
scows,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequentl3' 
broken  and  the  slab- tilling  washing  out.  That  part  of  the  piers  built 
by  the  citizens  was  repaired  by  the  local  authorities  in  July  and  August, 
1888. 

The  south  pier  is  built  to  the  fuU  length  contemplated  by  the  ap- 
proved project. 

To  cotnplete  the  north  pier  to  the  10-foot  contour,  as  originally  de- 
signed, would  require  an  extension  of  875  feet,  at  a  cost  of  about 
$10,000.  As  the.  south  pier  is  the  weather  pier,  and  as  the  north  pier  is 
protected  by  the  south  pier  and  by  Peshtigo  Point,  on  the  north,  it 
would  seem  to  be  unnecessary  to  oxtend  the  north  pier  any  farther. 

It  is  recommended  that,  if  Congress  should  continue  to  make  appro- 
priations for  this  improvement,  the  expenditure  of  the  money  be  made 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  part  built  by  pri- 
vate enterprise. 
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List  of  mtUerial  and  lobar  U9ed  i»  huUdimfi  650  linear  feti  of  re-inforoememi  pUimg  a»i 
ripromnnff  600 /ae<  of  the  »ontk  pier,  and  makinff  miiMr  repaire  to  the  north  pier  at  Oeonle 
Harhm',  Wieoonein,  in  1888. 


Artidea. 


Romid  piles UoMrfeet. 

PiM  timber fee(.B.M. 

Inm  Mrsw-bolU  and  tie-rods peands. 

otone  ........•.•• ....■•.■....•...••.....•...•.■.■•.....^•••.coide« 

Drivinff  piles eseh. 

BentofseowMidtowioc 

Pnndry  supplies  and  tools 

Labor  


Total. 


QoaBtl^. 


6,400 

HITTO 

10,750 

•9.0 

210 


10.10 
l&OO 

S.65 

S.60 

2.0972 


22(.M 

SIIL6S 

451» 

SiLM 

19.  a 

38(91 


2;3(L9 


Eotimatod  coot  (see  Report  of  Chief  of  Engineen  for  1883,  page  1646) $150, 000 

Appropriated 68,000 

Mimey  %iatmen^ 

July  1, 1888,  amonQt  ayailable $199.64 

Amoant  appropriated  by  act  of  AagQst  11, 1888 20,000.u0 

20,199.64 
July  1, 1889,  amount  expended  daring  flocal  year,  ezQlntdye  of  liabilitiea 
outotanding  Jaly  1,  1888 4,213w31 

Jaly  1,  1889,  balance  available ...:...     15,986w33 


&  Amount  (estimated)  required  for  completion  of  existing  project 62, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Commercial  9ialietice  for  ihe  calendar  year  1868. 

[Fuinialied  by  W.  H.  Young.] 

Name  of  harbor,  Oconto,  Wis.;  collection  district,  Milwaukee^  Wia.;  nearest  light* 
house,  Sherwood  Point,  Wis. 

Arrioale  and  departnree  of  veeeeU, 


Bteam 


Total. 


Description. 


ArriTals. 


Ne. 
117 


217 


T&n§, 
7,820 
28^900 


80^220 


Departuea. 


No.' 
140 
103 


843 


7. 
33, 


«l 


Principal  articlee  of  export  and  import. 


>tes barrels.. 

Bark oords.. 

Barley bushels.. 

Boans do — 

Beer barrels.. 

Ens dosen.. 

Fiah pounds.. 

Hay tons.. 

Iliaes ponnds.. 

Lath number.. 

Louber feet,B.H.. 

LiTo  stock nnmber.. 

Total  approximate  valxe,  $1,835,000 


EXPORTS. 


1.200 

2,850 

2.000 

1.000 

6,000 

400 

3,000,000 

360 

4&,000 

10,200,000 

53,000,000 

300 


If  erohandlse,  ffsneral 

Mfflstnlb do  .. 

Pease bosbels. 

Plaster,  land tons. 

Pork barrels. 

Provisions ponnds. 

Potatoes boshebi. 

Poles,  telegraph nnmber. 

Posts,  fence do... 

Shingles do... 

Ties,  railroad do... 


499 

3M 

2,900 

99 

2,499 

400.999 


201,000 

077,009 

40^000^000 
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Principal  at  tides  of  export  and  impor^—Contianed. 


IMP0BT3. 


Apples barrels.. 

Barley boefaels.. 

Brick i nomber.. 

Beer  and  liqaora w..  barrels.. 

CoaL tons.. 

Com bxubels.. 

Fioar barrels.. 

Hay tons.. 

Iron  and  steel poonds.. 

Llvestook number.. 

Leather pounds.. 

Lumber j feet^KM.. 

Total  approximate  Tslne,  $471, 000. 


1,000 

0,000 

450,000 

4,000 

1,600 

20  000 

12,000 

1,800 

240,000 

900 

140,000 

000,000 


Lath number. 

Lime barrels. 

Merchandise,  general tons. 

Oats bushels. 

OU barrels. 

Provisions.: pounds. 

Salt : barrels. 

Shingles number. 

Saw-Toga feet|B.lC. 

Wheat bushels. 

Wool pounds. 

Wood ooida. 


300,000 

4,000 

10,000 

150,000 

700 

460,000 

350.000 

600,000 

27,000,000 

8,000 

2,500 

300 


lis- 

IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

^  Object. — To  secure  a  navigable  channel  from  Oreen  Bay  into  the  Pen- 
saakee  Biver. 

Project. — ^The  original  project,  adopted  in  1883,  provides  foi*  con- 
tinuing a  slab-pier,  which  had  been  bailt  by  private  enterprise,  until  it 
should  reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel 
south  of  it  to  a  depth  of  10  feet  and  width  of  100  feet,  connecting  the 
deep  water  in  the  river  with  the  deep  water  in  the  bay. 

Present  worJcs. — (1)  A  slab-pier  1,300  feet  long  and  20  feet  wide,  filled 
with  slabs  and  edgings  and  ballasted  with  sand.  It  was  built  in  1883, 
repaired  in  1885,  and  is  in  fair  condition.  (2)  One  thousand  six  hun- 
dred feet  of  slab-pier,  built  by  private  enterprise,  was  nearly  all  de- 
stroyed by  a  storm  in  1885.  The  destruction  of  this  work  left  the  por- 
tion of  the  pier  built  by  the  United  States  a  detached  work. 

Depth  o/^tra^.-<^OriginaUy  2  feet,  increased  by  private  enterprise  to 
from  7  to  9  feet  for  a  width  of  30  feet.  The  destruction  of  the  portion 
of  the  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
resulted  in  restoring  the  channel  to  about  its  original  condition. 

Operations  during  the  fiscal  year. — ^Not  any. 

R&rnarTcs  and  recommendations. — ^There  is  no  commerce  at  this  harbor, 
and  consequently  no  necessity  for  asking  for  an  appropriation  for  con- 
tinuing the  improvement. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1863,  page  1652) $50, 000 

Appropriated 15,000 

Mone^  statement. 

July  I,  1888, amonnt  available $4,059.92 

Jaly  1,  1889,  balance  available 4,059.92 

C  Amoant  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 


116. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

OhkcL — ^To  secure  a  more  direct  and  deeper  channel  from  Green  Bay 
into  the  mouth  of  the  Fox  Biver,  where  the  harbor  of  Green  Bay  is  lo- 
cated. 

Project. — ^The  original  project,  adopted  in  1866,  provided  for  dredg- 
inj^  ^  channel  200  feet  wide  and  12  feet  deep  from  the  mouth  of  the  Fox 

BNa  89 129 
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Biver,  through  Grassy  Island,  to  the  12-foot  contour  in  Green  Kay,  a 
distance  of  about  8,800  feet,  and  revetting  some  650  feet  of  the  same  at 
Grassy  Island.    This  project  was  completed  in  1871. 

A  supplementary  project,  adopted  in  1872,  provided  for  straighteniDg 
the  channel  and  increasing  its  depth  to  13.teet. 

In  1874  it  was  decided  to  increase  the  depth  to  14  feet ;  this  increased 
the  length  to  about  10,600  feet. 

Present  works. — Revetments  at  Grassy  Island.  (1)  West  revetment 
620  feet  long  and  14  feet  wide,  with  close  piling  on  the  channel  side  and 
anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber  super- 
structure is  5  feet  high.  This  revetment  was  built  in  1870,  rebailt  abore 
water-line  in  1887,  and  is  in  good  condition.  (2)  East  revetment  705 
feet  long  and  14  to  17  feet  wide,  with  close  piling  on  the  channel  side, 
and  on  the  bay  side  close  piling  for  425  feet,  and  for  the  remaining  280 
feet  piles  about  5  feet  apart.  The  timber  superstructure  is  7  feet  high. 
This  revetment. was  built  in  1869,  rebuilt  above  the  water-line  in  1883, 
and  is  in  good  condition. 

Depth  of  tcater, — Jriginally  a  narrow  and  circuitous  channel  6  feet  in 
depth.  The  last  dredging  was  done  in  1885.  At  that  date  the  channel 
was  reported  to  be  200  wide  and  14  feet  deep,  except  for  a  distance 
of  1,000  feet  between  Grassy  Island  and  the  angle,  where  its  width  was 
but  175  feet,  the  remaining  25  feet  on  the  east  side  having  a  depth  from 
lO  to  12  feet. 

Operations  during  the  fiscal  year. — Not  any. 

Remarks  and  recommendations. — It  is  proposed  to  expend  the  funds 
appropriated  by  act  of  Congress  approved  August  II,  l&d,  or  as  mndi 
of  the  same  as  may  be  necessary,  in  dredging  the  channel  to  the  dimen- 
sions reqnired  by  the  existing  project,  as  soon  as  the  dredges  can  be 
spared  Irom  more  urgent  work. 

Small  annual  expenditures  will  be  necessary  to  maintain  this  loDg, 
narrow  channel. 

For  the  maintenance  of  the  channel,  and  revetments  at  Grassy  lahmd, 
an  appropriation  of  $10,000  is  recommended'for  the  fiscal  year  ending 
June  30,  1891. 

Estimated  cost  of  present  project  (see  Report  of  Chief  of  EDgineers,  1881, 

page  SJ069) $135,000 

Appropriated * ,     115,000 

Money  statement. 

July  1,  1888,  amount  available 1306.03 

Amonut  appropriated  by  act  of  August  11,  1888 10,000.00 

10,208w08 
July  1,  1889,  amount  expended  during  fiscal  year,  ezolusive  of  liabilities 
outstanding  July  1,  1888 , 150.50 


July  1,  1889,  balance  available 10,057.53 

Amount  (estimated)  required  for  completion  of  ezistiog  pmjeot 20, 000.00 

J  Amoun  t  that  can  be  proiitably  expended  in  fiscal  year  en£ng  Jane  30, 1891  10, 000. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  16G6  and  1867. 


Commercial  statistics  for  the  ealmdar  year  1888. 
[Fuiniahed  by  Robert  Barclay,  deputy  collector  of  cnfltoniB.] 

Name  of  harbor,  Green  Bay,  Wisconsin  ;  collection  district,  Milwankee,  Wis.:  neai- 
est  light-house,  Grassy  Island,  Wis. 
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Arrivali  and  departures  of  vesaeU, 


Deseription. 


Steam 
SaU... 


ArriTAls. 


Total 


No. 
394 
161 


5S5 


Tont. 

72,863 

35,665 


108,628 


Beparhirea. 


^0. 

408 
168 


5n 


Tont. 

73,553 

85.975 


109,627 


Prinelpal  arHdee  of  export  and  import. 


Brtok namber.. 

Cattle do.... 

Floor barrela.. 

Flour.. neks.. 

OratD bushelB.. 

Hay tona.. 

Horaes number.. 

Iron,  pig tons.. 

lime burela.. 

Biick number.. 

Coal tona.. 

Crookery do — 

Hay do.... 

Horaet number.. 

Lath do.... 

Lumber fSMt,B.M.. 


XXPORTS. 


1.822,825 

688 

193,817 

4.817 

158,795 

120 

65 

2,000 

1,183 


Lumber feet,B.M. 

Malt baga. 

Mercbandiae,  general tona. 

Mercbandiae,  general packages . 

Mill-atufliB .^. tona. 

Potatoes,  eto buahela. 

Salt barrela. 

Stone....'. oorda. 


IMPOBTS. 


id;  000 

84,200 

14 

66 

16 

66,000 

1,765^000 


Merchandise,  general tona. 

Mercbandiae,  general.....  paokagea. 

Oil barraa. 

Salt .do... 

Shinglea number. 

Wood,  eto oorda. 


8,669,200 
1,514 
1,814 
25,817 
1.848 
1,683 
1,807 
183 


3.457 
20,  M5 

5,618 

26,346 

1,239,500 

4,633 


1 1  7. 

HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON  BAY  CANAL,  WIS- 
CONSIN. 


Object — ^To  form  a  harbor  of  refuge  inclosing  the  Lake  Michigan  en- 
trance to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Oanal,  and  also 
.  afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project — ^The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres  which  was  to  be  dredged  out  to  the 
requirements  of  navigation  at  that  time.  The  piers  wei*e  about  1,200 
feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the  outer  end. 

Sapptementary  projects  adopted  in  1879  and  1880  did  not  change  the 
original  project,  but  provided  for  sheet-piling  the  pile-piers,  extending 
each  pier  160  feet  by  detached  works,  so  as  to  increase  the  width  of  en- 
trance from  235  feet  to  335  feet,  and  dredging  to  obtain  at  least  16  feet 
in  depth  over  so  much  of  the  area  of  the  basin  as  would  be  useful  to  ves- 
sels entering  the  harbor.  ** 
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PreMnt  works. 


81»b:plflr: 

niM  4  foet  apart. 

Close  pilinK 

Pile^ier,  cloae  piling. 

Do   ,.... 

Crib-pier 


Width. 


Do 


Length  of  each  main  pier 


Crib-piera 
Do. 


Length  of  each  detached  pier 
Total  length  of  each  pier 


FmL 

14 
U 
14 
18 
20 
24 


24 

80 


Korth 
len|{dL 


Soelh 

IflB^ 


100 
150 
M2 
82 
20O 


1,194 


100 
50 


150 


1.844 


1« 

m 

Sll 

a 


i,w 


i« 

St 


ISI 


UMA 


Onide-piling  to  connect  main  and  detached  plerB»  total f^t..       n 

Kerth  slab  and  pUe-pier, sheet-piled do...        M 

South slaband  pile-pier, sheet-piled do...        HI 

Kumber  of  cable  yards  of  matcffialdre^ed IS^MI 

The  Blab  and  pile  piers  were  built  in  l£73-'74 ;  the  pile-piers  are  in 
fair  coDditioD ;  the  slab-piers  are  mueh  decayed  above  the  water-line  aod 
need  rebaildiog. 

The  crib-piers  and  guide-piling  were  built  1878-1884,  and  are  in  good 
condition. 

Depth  of  water. — Soundings  made  in  June,  1887,  show  the  least  deptfc 
of  water  at  the  entrance  to  be  15.7  feet ;  thence  to  the  eanad  th^te  is  a& 
available  channel  14  feet  in  depth. 

Operations  during  the  fiscal  year. — Not  any. 

j^anarks  and  recommendations. — It  is  contemplated  to  expend  the 
available  funds  during  the  present  working  season  in  repairs  to  the 
piers,  and  dredging  if  necessary. 

As  stated  in  previous  reports,  the  advantages  expected  to  accrue  to 
vessels  navigating  Lake  Michigan,  when  the  construction  of  a  harbor 
of  refuge  at  this  place  was  projected,  have  not  been  entirely  rpaliMd. 

In  tempestuous  weather  the  harbor  is  too  limited  and  does  not  afford 
sufficient  security  to  vessels  seeking  its  shelter,  often  necessitating  their 
passage  through  the  canal  to  avail  themselves  of  the  superior  advan- 
tages afforded  by  the  natural  harbor  of  Bturgeon  Bay. 

I  am  officially  informed  by  the  president  of  the  canal  company  that 
the  practice  of  exacting  tolls  from  vessels  using  the  canal  as  a  harbor 
of  refuge  was  discontinued  three  years  ago. 

For  the  maintenance  of  the  channel  and  piers  for  the  fiscal  year  end- 
ing June  30,  1891,  an  appropriation  of  $3,000  is  recommended. 


$180,000 

165,000 


Egtimated  cost  (see  Report  of  Chief  of  Eagineers,  1874,  Part  I,  page  141) . . 
Appropriated 

Money  statement. 

Jaly  1,  1888,  amount  available $3,640.42 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 74.00 

July  1, 1889,  balance  available ^ 3,566.42 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  endinjK  Ju  ne  30, 1891      3, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  1866  and  1867. 
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CammerKM  $iaUBiic»for  the  odkndar  year  1888. 

[Faniiihfld  by  Stargeon  Baj  and  Lake  Michigftn  Skip  Canal  and  Ilarbor  Company,  i 

Name  of  harbor,  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canal ;  collection 
distriot,  Milwankee,  Wis.;  nearest  light-house,  entrance  to  harbor. 

ArrioaU  and  depariureB  9 f  testis. 


Desoription. 


Staam 

Sail 

Total 


ArrivalB. 


No. 
1,424 
904 


2,828 


Ton». 
146,258 
220,828 


867,081 


Departnrea. 


No. 
1,425 
806 


2,830 


IbfU. 

1416,263 

280,829 


367,982 


Frinoipal  ariiolet  of  export  and  impwt. 


XZP0ST8. 


Bark. 


Cheeae. 

as- 


..oords. 
ponada. 
...do... 
.  doMn. 
pounds. 


20,000 
6,000 
6,000 
200,000 


Lombor feet,B.H..  149,000,000 


baaliels. 


▲npAM barrels.. 

Bnok number.. 

Boer  and  liquors barrels.. 

Oeel tons.. 

Corn busbels.. 

Flour barrels.. 

Hay tons.. 

Iron  and  steel ..pounds.. 

LiTO  atoek number.. 


2,000 


Potatoes bushels. 

Poles,  tele|{rapb number. 

Posts,  frace do... 

Stone cords. 

Ties,  railroad number. 

Wood cords. 


IMPOSTS. 


8,000 

150,000 

S60 

2,000 

10,000 

6,000 

2,000 

400,000 

2,000 


Leather pounds., 

Merchandise,  general ton^.. 

Oats bushels.. 

Oil •. barrels.. 

Plaster,  rook tons.. 

ProTisions pounds.. 

Salt barrels.. 

Saw-logs feet,B.M.. 

Wheat bushels.. 


6^000 

2,000 

40,000 

10,000 

40.000 

7,000 

50,000 

10,400 

90,000 

5.000 

500 

1,000.000 

SO.  000 

1,000.000 

6.000 

118. 


DCPROYEMENT  OF  AHNAPEE  HARBOR.  WISCONSIN. 

Object. — ^To  secure  a  small  artificial  harbor  for  local  purposes  Jd  Wolf 
River,  with  a  navigable  channel  leading  thereto  from  Lake  Michigan. 

Pr<yect — ^The  project  of  improvement  adopted  in  1875  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construction 
of  two  piers  extending  from  the  shore-line  to  the  18- foot  contour  in  the 
lake;  also  for  blasting  and  dredging  rock  from  the  river-bed  near  the 
moutii  of  the  river  up  for  a  distance  of  750  feet. 

In  accordance  with  the  modification  of  the  original  project  approved 
September  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  further  from  the  center  line  of  the  channel  than  the  old 
piers,  and  will  afford,  when  completed,  a  200  foot  entrance  between  the 
pierheads. 

Present  work. — (1)  l^orth  pier,  1,052  feet  in  length,  composed  of  352 
feet  of  pile-pier,  320  of  which  is  14  feet  wide,  and  32  feet  20  feet  wide; 
also,  700  feet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in  length, 
composed  of  626  feet  of  pile-pier  14  feet  wide,  and  500  feet  of  cribs  20 
feet  wide. 
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The  pile-piers  were  bailt  1871-1874,  and  are  in  £eiir  condition.  The 
crib-piers  were  built  1875-1889,  and  are  in  good  condition. 

Depth  of  water, — Originally  2  feet.  Soandings  made  in  Ma>,  1889, 
show  a  depth  of  water  at  the  entrance  of  14  feet,  and  a  narrow  bot 
available  channel  between  the  piers  with  a  least  depth  of  10  feet. 

Operations  during  the  fiscal  year, — As  soon  as  possible  after  the  funds 
appropriated  by  act  approved  August  5, 1886,  and  Angast  11, 1888, 
became  available,  preparations  were  made  for  pier  extension,  dredgiog, 
and  drilling  and  blasting  rock  in  the  channel,  by  hired  labor  and  par- 
chasing  of  material  in  open  market. 

Work  was  begun  September  24,  1888,  and  closed  for  the  season 
N'ovember  24, 

May  1, 1889,  work  was  resumed,  the  dredging  plant  having  been  re- 
paired during  the  winter. 

The  results  of  the  operation  during  the  fiscal  year  are  the  removal  of 
3.496  cubic  yards  of  rock  and  19,965  cubic  yards  of  sand,  etc.,  from  the 
cnannel ;  resetting  Crib  Ko.  8  of  the  south  pier ;  building  250  linear  feet 
of  superstructure  6  feet  in  height  upon  Cribs  Nob.  8,  9,  and  10  of  the 
south  pier  and  10  and  11  of  the  north  pier;  and  the  commencement  of 
200  feet  extension  to  the  north  pier.  Of  the  latter,  150  linear  feet  are 
completed  below  the  water-line,  and  the  remainder  is  well  under  way. 

Remarks  and  recommendations. — Work  is  now  in  progress  at  this  har- 
bor, and  it  is  contemplated  to  expend  the  funds  available  during  the 
present  working  season. 

The  results  expected  to  be  obtained  from  this  expenditure  are  the 
entire  completion  of  the  rock  excavation,  and  nearly  or  quite  all  of  the 
dredging  of  sand,  etc.  Also  completing  all  of  the  pier  eoustructioo, 
except  one  crib  for  each  pier-head,  and  200  feet  of  superstructure  upoo 
the  cribs  sunk  this  season  in  extension  of  the  north  pier. 

The  present  project  can  probably  be  completed  with  the  balance  of 
the  estimate  not  yet  appropriated,  viz,  $15,000,  and  when  finished  it 
will  meet  the  present  and  prospective  demands  of  commerce. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  expend  it  in  the  construction  of  pier-heads  to  the 
north  and  south  piers,  and  of  superstructure  upon  200  linear  feet  of  the 
north  pier,  and  for  the  maintenance  of  the  channel  and  piers.  An  ap- 
propriation of  $15,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1876|  Part  II,  pages 

346-^9) $175,OOaOO 

Appropriated ,. 160,000.00 

Money  statement 

Jnly  1,  1888,  amount  available $15,874.62 

Amount  appropriated  by  act  of  Angast  11,  1688 5,000.00 

20,274.® 
Jaly  1. 1889,  amount  expended  daring  fiscal  year,  ezclusiTe  of 

liabilities  outstanding  July  1, 1888 $14,529.06 

July  1   1889,  outstanding  liabilities 478.83 

15,007.® 

Jnly  1, 1889,  balance  available • 5,266.73 

(Amount  vest  I  mated )  req  uired  for  completion  of  existins  project 15, 000. 00 
Amount  that  can  beprolitably  expended  in  fiscal  year  ending  June  30, 1891    15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Cmnmercial  8iaU$ties  for  the  calendar  year  1888. 

[Furnisbed  by  M.  T.  Parker.] 

Nftmeofharbor,  Ahnapeey  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
house, Stur  eon  Bay,  Wis. 

ArrivaU  and  departures  of  vesseU, 


Deeoription. 


Steam 

Sail 

Total 


Arrivals. 


No, 
260 
299 


659 


Ton*.* 

74,430 

£9,601 


183,981 


DefMurtorea. 


No, 
259 
296 


656 


Tont. 
74,149 
56,914 


131,063 


Principal  ariiclee  of  export  and  import. 


SXPOBTS. 


Bark cords.. 

Barley bnshels.. 

Brick , number.. 

Butter pounds.. 

Cheese do.... 

Be^s dozen.. 

Fbh .ponnds.. 

Furniture pieces.. 

Hav tons.. 

Hides pounds.. 

Flour oarrels.. 

Leather pounds.. 

Lumber feet,  B.M.. 

Lire  stock nnmber.. 


276 

10,000 

100,000 

40.000 

975,000 

35.000 

240.000 

1,000 

1,500 

70,000 

3,000 

20.000 

300»000 

326 


Merchandise,  general tons..  60 

Hillstulb do....  50 

Oats bushels..  20.000 

Peas do....  100,000 

Pork barrels..  200 

Provisions tons..  80 

Potatoes bushels..  26,000 

Posts,  fence number..  100,000 

Shingles do....  1,000,000 

Ties,  railroad do....  60,000 

Wheat bushels..  100,000 

Wood cords..  £,500 

Wool pounds..  8,000 


Total  approximate  value.  $440,000. 


Apples barrels. 

Beer  and  liquors do... 

Coal tons. 

Cora ;.. buabels. 

Hay tons. 

IruD  and  steel ..pounds. 

Live-stock number. 

Leather ponnds. 

Total  approximate  value,  $298,000. 


DfPORTa 


400 
1,200 
200 
800 
200 

80,000 
200 

41«000 


Lumber feet,BwM..  260.000 

Laths number..  100,000 

Merchandise,  general ..tons..  1,000 

Oil barrels..  800 

Plaster,  rock tons..  140 

Provisions pounds..  980,000 

Salt barrels..  1,500 

Shingles number..  400,000 


I  I  9. 

IMPROVEMENT  OF  KEWAUNEE  HAEBOR,  WISCONSIN. 


Object. — ^To  secure  a  navigable  cbannelfrom  Lake  Michigan  into  the 
Kewaunee  Kiver  where  the  harbor  of  Kewaunee  is  situated. 

Project, — ^The  project  for  the  improvement  of  this  harbor  was  adopted 
in  188Iy  and  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  south  of  the  original  mouth  of  the  Kewaunee  Biver  through 
a  spit  of  land  about  300  feet  wide,  affording  communication  between  the 
river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  parallel 
piers  200  feet  apart  are  to  be  constructed,  each  1,650  feet  long  and  ex- 
tending to  the  18-foot  contour.  Between  the  piers  and  through  the  cut 
the  channel  is  to  be  dredged  to  a  depth  of  14  feet. 
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Present  icorkg. — Pile-piere  lined  with  abeet-pHing:  (1)  The  nortli  pier 
iR  1,000  feet  long  and  16  feet  wide.  (2)  The  south  pier  is  775  feet  long 
and  16  feet  wide.    They  were  boilt  1881-1887  and  are  io  good  oonditioo. 

Depth  0/ water. — Originally  2  feet. 

Upon  the  opening  of  navigation  in  the  spring  of  1889  there  was  a 
depth  of  9  feet.  By  dredging  in  April  this  was  increased  to  12  feet, 
which  is  as  great  a  dei)th  as  can  be  maintained  until  the  piers  ^re  extend- 
ed. The  old  river-bed  north  of  the  new  entrance  has  also  been  dredged, 
forming  a  basin  475  feet  long,  150  feet  wide^  and  10  feet  deep. 

Operations  during  the  fiscal  year. — By  hired  labor  and  the  use  of 
United  States  Dredge  No.  1,  7,280  cubic  yards  of  material  werer^ 
moved  from  the  channel' between  the  piers. 

The  dredge  was  employed  at  this  harbor  from  the  3d  to  the  27th  of 
Ai>nl,  1889,  and  in  addition  to  the  foregoing  quantity  of  dredging  re- 
ported, on  stormy  days,  when  it  was  impracticable  to  dreilge  between 
the  piers,  the  inner  harbor  was  improved  by  the  removal  of  5,231  cabie 
yards  of  material  for  the  city  of  Kewaunee  and  private  parties,  witli- 
out  expense  to  the  United  Statues. 

Under  contract  dated  October  31, 1888,  with  Messrs.  Knapp  and  Gil- 
len,  of  Bacine,  Wis.,  for  extending  the  south  pile-pier  300  feet^  work 
began  April  30,  1889.  At  the  close  of  the  flsc^il  year  100  linear  feet 
were  nearly,  completed. 

The  remainder  is  well  under  way,  and  will  probably  be  completed  in 
July. 

Remarks  and  recommendations. — ^The  conditions  at  this  place  are  an* 
Usually  favorable  for  the  construction  and  maintenance  of  an  excellent 
harbor. 

Up  to  date  1 55,000  have  been  appropriated  by  the  United  States  and 
$8,000  by  the  local  authorities,  an  aggregate  of  $63,000. 

The  result  obtained  from  this  expenditure  will  be  the  formation  of  ft 
channel  of  navigable  width,  12  feet  in  depth,  by  the  construction  of 
2,075  linear  feet  of  pile-pier  and  the  dredging  of  133,291  cubic  yards  of 
material. 

The  value  of  the  harbor  in  its  present  incomplete  condition  is  shown 
by  the  fact  that  during  a  severe  northeast  storm  that  occurred  in  No- 
vember, 1888,  seventeen  vessels  sought  and  obtained  shelter  there. 

Should  an  appropriation  be  made  for  the  fiscal  3'ear  ending  June  30, 
1891,  it  is  contemplated  to  expend  it  chiefly  in  pier  construction  and 
dredging.  Repairs  to  the  present  piers  may  require  a  small  outlay.  An 
appropriation  of  $50,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1881,  pa|;e  2084)..  |^00,000.00 

Appropriated  by  the  United  States 55,000.09 

Appropriated  by  the  local  authorities 8,04^7*i 

Total 63,042.74 

Money  statement 

July  1,  1888,  amount  available $199.37 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 189. 37 
July  1.  1889,  amount  expended  during  fiscal  y^r,  exclusive  of 

liabilities  outstanding  July  1,1888 $1,521.36 

July  1,  1889,  amount  covered  by  existing  contracts 8,000.00 

9,531.36 

July!,  1889,  balance  available 668.01 
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rAmoant  (estimated)  reqQired  for  completion  of  existing  project $137,000.00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1891    50, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1»66  and  1867. 


Ah$iract  of  propoBaU  for  building  2ii0  linear  feet  pile-pier,  Kewaunee  Harbor,  WUcon^ln, 
received  in  response  to  advertitement  dated  September  20,  1H88. 

(Opened  October  22,  1888,  by  Mj^}.  Charlea  B.  L.  B.  Davis,  Corps  of  BnKineers.] 


9 ■ ' 

Bmuid  piles,  12,fl00  linear  feet per  linear  foot. 

KoTway  alieet-pilinjc, 48,600 feet, B.M per  1,000. 

White^Mk  timber.  18.400  feet  B.M do... 

White-pine  timber,  12  by  12  inchea,  620  linear  feel. per  linear  foot. 

AVhite-pine  timber,  6  by  12  iucliee,  620  linear  feet do    . 

Wbite-pine  plank,  3,600 feet,  B.M per  1,000. 

Stone,  450  eorda peroord. 

WroQKbt-iron  screwbolts  and  tie-rods,  8,000  ponnds.per  poand. 
Wronxbt-iron  spikes,  000  pounds do... 

Total 


1.  F.  M. 

Enappand 

S.  Oillen, 

Kaoine, 
Via. 


$0.19 
20.00 
49.00 
.254 
.16 
15.60 
5.50 
.05} 
.041 


7,06&10 


2.  Horatio 
Traman 

and  George 
Cooper, 

Manitowoc, 
Wis. 


10.22 

30.00 

4&00 

.28 

.20 

l&OO 

6.00 

.06 

.04 


8,663.60 


3.  Chris- 
tqpher  H. 

Starke, 

Milwaakee, 

Wis. 


10.25 

32.00 

60.00 

.40 

.40 

25.00 

7.00 

.06 

.06 


9,855.20 


With  approvalof  the  Chief  of  Engineers  a  contract  was  entered  into  October  31, 
16S8,  with  KHapp  A  Oillen,  the  lowest  re8})on8ible  bidders  for  this  work. 


Commercial  statiitica  for  the  calendar  year  1888. 

[Famisbed  by  J.  E.  Lathrop,  inspector.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection   district,  Milwaukee,  Wis. ;  nearest 
light-honse,  Twin  River  Point.  Wis. 

ArrivaU  and  departuree  of  veaneU, 


DeecriptioB. 

Arrivals. 

Departures. 

PUmm 

No. 
316 
214 

Ton». 

96.606 

18,647 

JVb. 
816 
214 

Ton». 
96.696 
ia647 

fiall _ _.._ -_- 

Total 

530 

115^343 

530 

115^343 

Compared  with  the  previous  year  the  increase  in  number  of  vessels  is  28  per  cent., 
and  in  the  tonnage  44.7  per  cent. 

Principal  articles  of  export  and  import 


EXPORTS. 


Bark.. cords.. 

Barley bnshels.. 

Brick namber.. 

Butter tons.. 

Cheese do.... 

Ftnh do.... 

Hay do 

Hides * do.... 

Lumber feet,  B.  M.. 

Live  stock number.. 

MilUtufU tons.. 


2,800 

12,000 

60,000 

40 

75 

.    2* 
12,000 

:.5 

1,000,000 

200 

200 


Oats bushels..  10,000 

I'eae do....  26^000 

Provisions toos..  20 

Potatoes bushels..  8,000 

Poles,  telefraph number..  300 

Posts,  fence do 75,000 

Shingles do....  1,700,000 

Ties, railroad do  ...  150,000 

Wheat. bushels..  100,000 

Wood cords..  800 

Wool tons..  li 


Total  approximate  value,  $360,000,  an  increase  over  the  previous  year  of  16  per  cent. 
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Principal  articles  of  expert  and  impart — Contioaed. 

IMPOBTS.  ] 


Applet barrels..  1,500 

Beer  andliquors do 200 

Coal tons..  J50 

Com bosheU..  6,000 

Iron  aodat«el tons..  lUO 

Leather do 3 


Laths , nninber..  liGlM 

Merchandise,  general — tons..  S.M 

Oil barrels,.  3» 

Plaster,  rook tons..  S* 

Provisions do. ...  ^ 

Salt ...iMmJa..  It^ 


Total  approximate  yalne,  $300,000,  an  increase  over  the  prerions  year  of  8  per  o«Dt 


I  I  10. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Object — ^To  secare  a  navigable  cbannel  from  Lake  Michi^n  into  Twin 
Eivers,  where  tlie  harbor  of  Two  Rivers  is  sitaated. 

Project. — The  project  for  the  improvement  of  this  harbor,  adopted  in 
1870,  provided  for  the  coDstruction  of  two  parallel  piers,  extending  from 
the  river  mouth  to  the  18-foot  contour  in  Lake  Michigan,  and  dr^ging 
between  them  to  a  depth  of  12  feet. 

Present  works. — Pile  and  crib-piers :  (1)  North  Pier,  1,810  feet  long, 
composed  of  1,060  feet  of  pile-pier,  14  feet  wide,  and  750  feet  of  cribs, 
20  feet  wide.  (2)  South  Pier,  1,710  feet  long,  composed  of  960  feet  of 
pile-pier,  14  feet  wide,  and  750  feet  of  cribs,  20  feet  wide.  The  pile-piere 
were  built  1871-1874,  and  the  cribs,  1875-1884.  The  latter  are  in  good 
condition,  but  some  filling  and  repairs  will  be  required  to  the  piling  at 
an  early  date. 

Depth  of  water, — Originally  from  2  to  3  feet. 

The  channel  was  dredged  to  the  required  depth  of  12  feet  in  18^, 
since  which  time  gradual  shoaling  has  taken  place.  In  April,  1889, 
soundings  were  made  and  a  depth  of  but  9  feet  was  found  in  the  shoalest 
place.  The  restoration  of  the  channel  to  a  depth  of  12  feet,  by  dredg- 
ing, was  completed  June  6, 1889. 

Observations  during  the  fiscal  year. — By  hired  labor  and  the  use  of  » 
United  States  dredge  12,772  cubic  yards  of  material  were  removed 
from  the  channel.  The  dredging  began  May  Lst  and  was  completed 
June  6,  1889.     . 

Remarks  and  recommendations. — It  is  not  deemed  necessary  to  urge 
an  immediate  completion  of  the  original  project,  which  wonld  require 
an  extension  of  the  North  Pier  of  about  400  feet,  and  the  Soath  Pier 
about  500  feet. 

The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  fireight- 
ing  being  done  by  rail. 

The  improvement  has,  however,  furnished  an  inside  landing-place  for 
what  commerce  there  is,  a  great  advantage  over  piers  extending  from 
the  shore  into  the  open  lake. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  expend  it  in  making  repairs  to  the  pUe-pierB 
and  dredging  if  necessary. 

For  future  maintenance  to  the  channel  and  making  repairs  to  the  pile- 
piers,  an  appropriation  of  $3,000  is  recommended  for  the  fiscal  year 
ending  June  30,  1891. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1871,  page  123) f965,58aaO 

Appropriated 200^600.00 


1 
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Money  statement. 

Jaly  t,  1888,  amoont  available $135.33 

Amount  appropriated  by  act  of  Aagast  11,  1888 2,500.00 

2,635.33 
Jnly  1,  1889,  amonnt  expended  daring  fiscal  year,  ezclaaive  of  liabilities 

oatotanding  Joly  1,1888 1,395.9C 

July  1, 1889,  balance  available ^ 1,239.37 

{Amonnt  (estimated)  reanired  for  completion  of  existing  project 65, 000. 00 
Amount  thatcan  be  prontably  expended  infiscalyear  ending  June  30,1891      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aot«  of  1866  and  1867. 


-COHIfERCIAL  STATISTICS  FOR  THE  CALENpAR  TEAR  1888. 

[Fumlflhed  by  Henry  Mano.  ] 

Name  of  harbor.  Two  Rivers,  Wim.  ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pier- head,  Two  Rivers,  Wis. 

^rrtral«  and  departures  of  vesteU, 


Description. 


Steam 

Sail 

Total 


ArrivalB. 


No. 
257 
150 


425 


Ton*. 
210.000 
11,350 


221,350 


Departoreft. 


A'o. 
270 
149 


419 


Tom. 
106,250 
11.290 


209.540 


Principal  articles  of  export  and  import. 


EXPORTS. 


Apples... .•barrels.. 

B^er do.... 

Brick number.. 

Cbsirs do.... 

Cbeeee pounds.. 

Fish do.... 

Furniture pieces.. 

lAtha number.. 

Ijeatber pounds.. 

Lumber feet,B.M.. 

Livestock number.. 

Total  approximate  value,  $1,234,840. 

Apples « barrels.. 

Bark i cords.. 

Barley bushels.. 

Brick number.. 

Beer  and  liquors barrels.. 

Coal tons.. 

Conk bushels.. 

Flour barrels.. 

Hides pounds.. 

Hay tons.. 

Iron  and  steel pounds.. 

LiTe  stock number.. 

Total  appxoKimato  Talne,  $940,600. 


400 

5.000 

1, 000. 000 

500,000 

10,000 

1,000.000 

50,000 

200,000 

00.000 

1,500,000 

400 


Merchandise,  general tons . 

Mill-stuffs do... 

Pease bushels. 

Plaster,land tons. 

Pork .'..barrels. 

Provisions pounds. 

Potatoes bushels. 

Posts,  fence number. 

Sbinffles do... 

Wooden-ware pieces. 


600 

300 

2,000 

0,000 

100 

10,000 

1,600 

5,000 

2,000,000 

22,000,000 


IMPORTS. 


1,600 

8,000 

5,000 

200.000 

4,000 

90.000 

25,000 

4,000 

6u000 

500 

200,000 

600 


Lumber feet,B.  M. 

Laths number. 

Merchandise,  general tons . 

Oato bushels. 

Oil barrels. 

Plastar,  rock tons. 

Provisions pounds. 

Salt oarrels. 

Shingles number. 

Saw'logs Feet,  RM. 

Wheat bushels. 

Wood cords. 


3,000,000 

1,000,000 

1.000 

25,000 

1,000 

6.000 

10,000 

10,000 

6,000.000 

16. 000, 000 

600.000 

6^000 
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I  I   II. 
IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

OljeeL — To  secure  a  navigable  cbannel  from  Lake  Michigan  into  tbe 
Manitowoc  Biver,  where  the  harbor  of  Manitowoc  is  situated. 

Project. — ^The  original  project,  adopted  in  1852,  provided  for  the  ooo- 
struction  of  two  parallel  crib-piers  220  feet  apart,  extending  from  the 
mouth  of  the  Manitowoc  Biver  to  the  12-foot  contour  in  Lake  Michigan. 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was  adopted  for  extending  the  piers  to  tbe  IS^foot 
contour  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at  tiie 
shore- line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  onder 
this  project  was  completed  in  1887  and  the  dredging  in  1889. 

Present  works. — Crib-piers :  (1)  North  pier,  1,970  feet  long,  composed 
of  1,220  feet  of  cribs  20  feet  wide,  and  750  feet  24  feet  wide.  (2)  South 
pier,  1,900  feet  long^  composed  of  1,150  leet  of  cribs  20  feet  wide,  and 
750  feet  24  feet  wide. 

Depth  of  water. — Originally  3  feet. 

Soundings  made  May  27, 1889,  show  the  least  depth  at  the  entrance 
to  be  16.4  feet,  and  a  channel  midway  between  the  piers,  about  100  fe^ 
wide,  with  a  depth  of  14  feet  or  over. 

Operations  during  the  fiscal  year. — Upon  the  opening  of  navigation  in 
1888,  it  was  found  that  the  depth  of  water  between  the  piers  would  not 
allow  vessels  drawing  more  than  12^  feet  to  enter  the  river. 

The  funds  available  were  not  sufficient  to  fit  out  a  dredge  and  do  the 
dredging  required.  The  city  of  Manitowoc  proposed  to  dredge  a  nar- 
row channel  through  the  bar  with  the  understanding  that  the  United 
States  should  at  its  convenience  do  an  equal  amount  of  dredging  in  the 
river  for  the  city.  Under  this  arrangement  2,230  cubic  yards  were  re- 
moved, under  my  supervision,  early  in  July,  1888. 

As  soon  as  possible  after  the  funds  appropriated  by  act  approved 
August  11, 1888,  became  available,  the  Uniteil  States  dredge  Ko.2  was 
fitted  out  and  dredging  began  September  21,  and  was  continued  until 
the  close  of  navigation,  November  24. 

The  work  was  resumed  April  2, 1889,  and  completed  May  4. 

Twenty-eight  thousand  one  hundred  and  twenty  cubic  yards  of  ma- 
terial were  removed  from  the  channel  by  the  Government  dredge.  On 
stormy  days,  when  it  was  impracticable  to  dredge  between  the  pien, 
2,230  cubic  yards  were  dredged  in  river  to  re-imburse  the  city  for  dredg- 
ing the  same  quantity  from  the  channel  in  July,  1888.  Two  thousand 
two  hundred  and  sixty  cubic  yards  were  also  removed  from  shoal  places 
in  the  river,  the  cost  of  the  latter  being  paid  by  the  city  of  Manitowoe 
and  private  parties. 

Under  contract  dated  November  1, 1888,  with  Messrs.  Truman  and 
Cooper,  of  Manitowoc,  Wis.,  for  rebuilding  400  linear  feet,  more  or  less, 
of  the  south  pier  above  the  water  line,  work  began  May  1,  18^;  401 
linear  feet  were  completed  May  31, 1889,  and  the  contract  closed. 

Remarks  and  reccmmendations. — ^The  north  pier  was  completed  in  1885 
and  the  south  pier  in  1887.  There  being  no  outer  bar,  further  pier  ex- 
tension is  unnecessary.  No  additional  estimate  is  deemed  necessary  al 
present,  as  the  estimated  amount  required  for  the  completion  of  the 
existing  project  ($8,362.45)  will  probably  be  sufficient  to  rebuild  the  de- 
cayed superstructure. 

This  is  one  of  the  most  important  harbors  on  the  west  shore  of  Lake 
Michigan  north  of  Milwaukee.    A  large  number  of  vessels  annually 
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seek  shelter  here  firom  storms^  while  many  also  oome  to  avail  themselves 
of  the  advantages  afforded  by  the  ship-yards  and  dry-dock. 

Shoald  an  appropriation  be  made  for  the  fiscal  year  ending  Jane  30, 
1^1,  it  is  contemplated  to  expend  it  in  rebuilding  the  inner  ends  of  the 
piers,  which  are  decayed  above  the  water  line. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1831,  page  2094). ..  93Q8. 182. 54 
Appropriated 299,820,00 

Monejf  statemmt 

July  1, 1888,  amount  available $488. 85 

Amoimt  appropriated  by  act  of  Aagost  11, 1888 8,000.00 

8,488.85 
Jolj  1, 1889,  amount  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
ontstanding  July  1, 1888 - 7, 515.74 

July  1,  1889,  balance  available 973.11 

{Amount  (estimated)  reauired  for  completion  of  existing  project 8, 000. 00 

Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June30, 1891  8, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  ?  of  river  and 
harbor  acts  of  1866  and  1867. 


List  of  mat^riah  aud  labor  used  at  Manitowoc  Harhor,  TTmoormii,  under  oonUraet  daUd  No- 
vemher  1,  1888,  with  Me88r$,  Truman  f  Cooper,  for  rehwilding  401  linear  feet  of  the 
Boulhpier  ahove  the  water-line. 


Articles. 


Pine  timber,  12  incbee  by  12  inohee,  framed linear  feet.. 

Pine  pUnk,  3  inches  by  12  inches  laid feet,  BwM.. 

Drift-bolts  poonde.. 

Wrimsht  spikes. ..i do... 

Stone cords. 


Total 


Qnanttty. 


6, 26S.6 
10.122 
4,763.7 
412 
7S.2 


Price. 


10.80 

20.00 

.03 

.04 

5.75 


Amount. 


01, 870. 95 

202.44 

142.01 

16.48 

438.15 


2,679.93 


Cost  per  linear  foot,  $6. 68i%. 


Abstract  of  proposale  for  cutting  down  and  rebuilding  400  feet  of  euperstrueture,  south 
pier,  Manitowoc  Harbor,  Wisconsin,  received  in  response  to  advertisement  dated  Septeinber 
20,1888. 

[Op««ned  October  22,  1888.  by  Mivj.  Charles  E.  L.  B.  Dayla,  Corps  of  Bngineera.] 


1 

9 


Charles  Bemer,  Green  Bay,  Wis  — 
Horatio  Truman  and  George  Cooper, 

Mknitowoo,  Wis 

Christopher  H.  Starke,  Milwankee, 

Wis 


10.30 
0.30 
0.85 


fi^rti 


$16.00 
20.00 
25.00 


o  u 

a'g'g 

288 

CO 


06.00 
5.75 
7.00 


10.084 
.03 
.04 


Re. 


SfSoe 


00.081 
.04 
.05 


Total. 


03.187.94 
3,120.80 
8,786.50 


With  the  npproYal  of  tho  Chief  of  EDgincers,  a  conlract  was  entered  intoNoTeraber 
1, 18*38,  with  Trnman  &  Cooper,  the  lowest  responsible  bidders,  for  this  work. 
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COBOOEBCIAL  8TATUTIC8  FOB  TBB  CALBNDAK 


[FornUhad  by  Charlat  A.  Kniidtoa.] 

Name  of  harbor,  Maaifowoc,  Wis.;  collection  district,  Milvrankee,  Wis.;  nearal 
Hght-boase,  Manitowoc,  Wis. 

The  following  table,  compiled  from  reports  furnished  by  the  deputy  collector  d 
cnstoms  at  Manitowoc,  shows  the  arrivalsy  departuresy  and  tonnai^  of  vessels  at  tbil 
harbor  since  1885 : 


Tmv. 

Dewniptloii. 

Arrirala. 

Depsxtiim* 

Homber. 

TonnageL 

Number. 

TaoMfk 

18W 

Slesm  ADdasil 

885 

204,009 

870 

m,» 

1886 

RtfAin 

842 
214 

148,780 
27,787 

252 
221 

uM,m 

Sail 

87,  M 

XoUd 

650 

17«w672 

573 

177,  IS 

Rt4tftni    .....m,..m      --,-.--, 

1887 

422 

282 

170,584 
41.  STB 

424 

9SA 

mm 

Saa 

4L4M 

• 
Total 

■»*»    «*  lO                                             w— —      1 

«74 

211,  M2 

878 

2U,Bi 

fftMUB 

1888 

888 

108.448 
87,485 

384 
220 

18L8M 

Sail 

88,80 

ToUl 

812 

208;  891 

814 

m^m 

Frinoipal  artiole$  of  impart  and  eajiorl. 


BXPOST& 


Applet bairelfl..  840 

Bean* bushels..  100 

Brick   1,033,000 

Hotter pounds..  25.000 

Cora boshels..  1,105 

Cheese pounds..  1,171,300 

Kggs dozen..  102,780 

Flour barrels..  18,260 

Hay tons..  1,700 

Lime barrels. .  181 

Lumber   feet,B.M..  100,000 

Total  approximate  value,  $500,000. 


Uyeetock head..  14V 

Malt ^.pooBdi..  1,U1.» 

Mill-stofb tona..  1.1N 

Oats bnahela..  48.fll 

Pease:... do 111,871 

Plaster,  land tons..  > 

Potatoes ...buahels..  a,IT5 

Posts.fenoe numiier..  SlM 

Ties. railroad do  ...  21,7M 

Wheat ^ bnahria..  2%Ui 


IMPORTS. 


Apples bar  rein . .  3S6 

Barley bashels..  850 

Beer  and  liqaor barn-Is..  25 

Coal tons..        57,526 

Com bushels..  1,475 

Uay tons..  73 

Iron  and  steel ponnds..  8,014,400 

Lumber :.feet,  B.M...  2,488,000 

Lath 182,000 

Total  approximate  yalne,  |650, 000. 


1  Oats bnabela. 

i  Oil barrels. 

\  Plnster. rock .......tons.. 

j   Provisions —....... poimd«., 

!  Salt harrda.. 

Shineles .. 

Saw-Togs feetkii.M.. 

Wheat , bttsbela.. 

Wood  and  slaba ooi4s.. 


Ill,  OH 
7. 808 

4.088,«0 

^^ 

8.171 
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I  I  12. 

IMPKOVEMENT  OF  SHEBOYGAN  HAfiBOR,  MICHIGAN. 

0 

Otject-^To  secure  a  navigable  chaDnel  from  Lake  Michigan  into  the 
harbor  of  Sheboygan  at  the  mouth  of  the  Sheboygan  Biver. 

Project. — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel  en- 
trance to  the  mouth  of  the  Sheboygan  Biver.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel,  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
beween  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
12  feet  between  the  piers  and  on  the  outer  bar.  The  existing  prqject 
was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  further, 
by  extending  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging 
to  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14 
feet  at  the  shoreline. 

Present  woris. — Pile  and  crib  piers.  (1)  North  pier,  2,044  feet  long, 
bailt  by  the  city,  from  12  to  20  feet  wide ;  1,094  feet  of  cribs  20  feet 
wide,  and  50  feet  of  cribs  30  feet  wide.  (2)  South  pier,  2,260  feet  long, 
composed  of  780  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to 
20  feet  wide  -,  132  feet  of  pile-pier  20  feet  wide,  1,298  feet  of  cribs  20 
feet  wide,  and  50  feet  of  cribs  30  feet  wide,  built  185^1887.  About  700 
feet  of  each  pier  built  since  1871  is  in  gocnl  condition,  the  cribs  having 
been  sunk  on  a  stone  or  pile  foundation.  Previous  to  1871  they  were 
sank  on  the  natural  lake  bottom,  composed  of  shifdng  sand,  and  caus- 
ing them  to  settle  very  unevenly. 

Depth  of  irafer.— Originally  4  feet.  Soundings  made  in  April,  1889, 
showed  a  depth  of  but  11^  feet  in  the  shoalest  place.  The  excavation 
of  a  navigable  channel  14  feet  in  depth  began  May  11, 1889,  and  was 
completed  June  19, 1889. 

Operations  during  the  fiscal  year, — Under  contract  dated  November  1, 
1888,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis.,  for  the 
construction  of  four  cribs,  each  50  by  20  by  18^  feet,  including  super- 
structure, for  the  extension  of  the  south  pier  200  feet,  work  began  June 
5, 1889,  and  is  in  progress. 

By  hired  labor  and  the  use  of  a  United  States  dredge  20,150  cubic 
yards  of  material  were  removed  from  the  channel.  The  dredging  be- 
gan May  11,  and  was  completed  June  19, 1889. 

Remarks  and  recommendations, — As  stated  in  previous  reports,  dredg- 
ing affords  but  temporary  relief,  as,  owing  to  the  open  character  of  the 
old  crib-pier,  large  quantities  of  sand  pass  through  the  piers  and  are 
deposited  as  a  bar  near  the  entrance. 

This  bar  has  been  a  great  impediment  to  commerce,  and  it  is  thought 
that  no  permanent  improvement  can  be  obtained  until  the  piers  have 
been  extended  over  the  bar  into  deep  water.  It  may  also  be  necessary 
to  render  the  older  portion  of  the  piers. sand-tight  by  means  of  some 
kind  of  revetment.  In  view  of  the  above  facts  a  sufficient  amount  of 
money  should  be  made  available  to  permit  the  rapid  extension  of  the 
piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensively 
so  ight  for  shelter  if  the  depth  was  sufficiently  permanent  for  vessels  to 
rely  upon. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
L891,  it  is  proposed  to  expend  it  in  pier  extension  and  such  dredging 
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and  repairs  as  may  be  necessary  for  the  maintenance  of  the  channd 
and  piers.    An  appropriation  of  $50,000  is  recommendecL 

Estimated  Gout  (am  Rsfiort  of  Chief  of  Engineera,  1881,  pag«  2104) |150. 

Additional  estimate  (see  Report  of  Chief  of  Eogiueeni,  1884,  ptLge  1856) ....        45, 

Total - 196,(W 

Appiepriaied *.— • 11^001 

Money  statement. 

July  1,  1868,  amonnt  available.... .......  ..•• .... ..i.  ••••  ••••  ••••  ..  ...•  ..       f689.£ 

Amount  appropriated  by  act  of  Aagast  11,1886 1&,  000.60 

15,(B9.S 

July  1. 1889,  araoant  expended  daring  fiseal  year,  excloflive  of 

liabilitiesoutstandingjuly  1,1888..., tS.Oll.SO 

Jnly  1, 1889,  amount  covered  by  existing  contracts 11, 000. 00 

13,  OIL  50 

Jnly  1, 1889,  balance  available 2,617.S 

(Amonnt  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

Amount  that  can  be  pront ably  expended i n  fiscal  year  end ing  J n ne  30, 1 891  50, 000. 00 
Submitted  in  complianee  with  requirements  of  seelions  %  of  river  and 
harbor  acts  of  1)366  and  1867. 


Ah$tract  of  propoMb  for  2100  f$€t  pier  erleiMioii,  oauth  pitr^  SMbojfgan  ffarh&r,  WUoommf 
received  in  reeponee  to  advertisement  dated  September  20, 1888. 

[Ofen«4  Oetober  21, 1888,  by  M%|.  Chas.  B.  L.  B.  Dsvis,  Oorps  of  SngiBeen.) 


Pine  timbor,  IS  by  18  and  13  by  12  inohea 
(9,500  linear  feet),  per  linear  foot 

Henilook  timber.  12  by  18  and  12  by  12  inobea 
(9.700  linear  feet),  per  linear  foot 

Pine  plank  (12,000  feel,  K.  M.),  iter  1,000... 

Stone  (700  oordn),  per  cord 

Wroaght-iron  drift-bolts  (16,500  jMunds),  per 
pound  

wronKht-iron  screw-bolts  (4,400  pounds),  per 

Wioond 
rooKfat-iron  spikes  (480  poands),  per  ponnd 
liles  (96  piles),  each 

Total 


1.  F.  IL 
Knapp  and 

S.  Gillen, 
Bacine,  Wia. 


$0.27 

.231 
15.60 
6.76 

.03 

.04 

.04 

10.50 

11.423.50 


2.  Cbarlea 

Berne, 

Green  Bay, 

Wia. 


$0.80 

.24 

17.00 

6L50 

.03i 

.641 
.04 
0.00 

11,  S56. 10 


8.  Horatio 
TramaaaBd 

Gaona 

Cooper,  Mail' 

itowoo^Wis. 


$0.28 

.22 

18L00 

&75 

.03 

.04 

.04 

•.06 

10,65&60 


4.  Chii»- 

topbcr  H. 

Staz^    Mit 

wankes, 

Wis. 


|1« 


25iM 
III 


.IS 
IIM 


IS, 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into 
ber  2, 1868,  with  Trnman  &  Cooper,  theiowest  responsible  bidden  for  this  ' 


KoTefli- 
work. 


COMMERCIAL  STATISTICS  FOR  THK  CALBNDAR  TEAR  1888. 
[Fornisbed  by  Paul  Kres,  deputy  oollector  of  eaatiims.] 


Name  of  harbor,  8h«boygan,  Wis. ;  collection  district,  Milwankee,  Wia. ;  neanit 

light-house,  Sheboygan,  Wis. 
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Arrivals  and  departures  of  vessels. 


Description. 

ArriTals. 

Departures. 

Steam  ......>.......•..>....■■•...........•..«••.....>•.....••....... 

No. 
499 
659 

Ton*. 
238,629 
65,087 

No, 
499 
656 

Ton». 
238  629 

Sail .- - - 

63,853 

\ 

Total 

1,158 

303,716 

1,155 

.   302,482 

Principal  articles  of  export  and  import. 


EXPORT& 


Com bnahels.. 

Floor barrels.. 

Hi^ tons.. 


8,000 

2,000 

400 


Mill-staffs tons.. 

Oats bashela.. 

Plaster,  land tons.. 


IMPOBTS. 


Baric cords..  8,000 

Coal tons..         32,000 

Lumber feet,  B.M..  86,000.000 

X.atbs .number..    5,000,000 


Plaster,  rock tons. 

Salt barrels. 

Shingles number. 

Wood cords. 


500 

40,000 

3,500 


2,021 

10,000 

6,000,000 

36,000 


Note. — Mr.  Krez  states  that  the  statistics  of  exports  and  imports  are  incomplete, 
the  business  transacted  by  the  steam-boats  being  entirely  omitted. 


I  I  13. 

IMPEOVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  entrance  from  Lake  Michigan 
to  a  small  artificial  harbor  formed  by  excavating  two  interior  connected 
basins. 

Project. — ^The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1869,  and  provided  for  the  building  of  two  parallel  piers  ex- 
tending from  the  shore-line  to  10  feet  of  water  in  the  lake,  and  the  exca- 
vation of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the  shore-line. 
In  1870  a  Reflection  of  about  10  degrees  to  the  southward  was  made  in 
the  direction  of  the  piers,  this  being  considered  a  more  favorable  direc- 
tion for  their  alignment.  In  1876  a  further  modification  of  the  plan  was 
made  by  excavating  a  second  basin  to  the  northward  and  nearly  at  right 
angles  to  the  first  basin,  and  extending  the  piers  to  the  14-foot  contour 
in  the  lake.  This  doubled  the  available  area  of  the  harbor  and  reduce(^ 
the  height  of  the  entering  waves  very  materially. 

This  is  the  project  now  being  carried  out.  The  two  interior  basins 
have  a  combined  area  of  about  5|  acres  and  are  to  be  dredged  to  a  depth 
of  12  feet,  with  a  channel  of  the  same  depth  connecting  them  with  the 
lake,  the  channel  inclosed  between  two  piers  150  feet  apart  and  extend- 
ing out  to  14  feet  of  water. 

Present  worJcs, — (1)  North  pier,  920  feet  long,  composed  of  370  feet  of 
cribs  14  feet  wide  ;  600  feet,  20  feet  wide,  and  50  feet,  24  feet  wide.  (2) 
South  pier,  1,226  feet  long,  composed  of  370  feet  of  cribs,  14  feet  widej 
450  feet,  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  were 
built  1871-1887  and  are  in  fair  condition. 

Depth  of  water. — At  the  mouth  of  Sauk  Biver  originally  about  1  foot. 
Soundings  made  in  May,  1889,  show  a  navigable  channel  between  the 
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piers  of  10  feet  ia  depth,  and  an  average  depth  of  aboat  9  feet  in  the 
north  basin  and  8  feet  in  the  west  basin. 

Operations  during  thefiscalyear, — ^By  hired  labor  and  the  nee  of  United 
States  Dredge  No.  2,  dredging  began  June  22, 1889,  and  to  Jane  30,  the 
close  of  the  fiscal  year,  3,510  cubic  yards  of  material  were  remoTed. 

Eemarka  and  recommendation8.^^ofaTtheTextenBion  of  the  north  pkr 
is  contemplated. 

To  complete  the  project  the  south  pier  should  be  extended  100  feet 
and  about  60,000  cubic  yards  of  material  removed  by  dredging.  Thii 
will  meet  the  present  and  prospective  demands  of  commerce. 

Cribs  Nos.  8  and  9  of  the  north  pier  require  addition^  atone  filling 
and  planking. 

The  piers  being  short  and  the  lake  bottom  hard  the  probable  cost  of 
maintenance  will  be  small. 

Eighty-five  and  three-fourths  per  cent  of  the  dredging  is  completed, 
and  95.5  per  cent,  of  the  pier  construction. 

The  funds  available  are  probably  sufficient  to  complete  the  dredging. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  expend  it  in  completing  the  sooth  pier  and 
maintenanceof  the  works.    An  appropriation  of  $7,000  is  recomm^ided. 

Estimated  cost  (see  Report  of  Chief  of  EDgineers,  1877,  page  866) $154,527.17 

Additional  estimate  (Report  of  Chief  of  EDglneers,  1880,  page  1922} 27, 000. 00 

181,527.17 
Appropriated 174,500.00 


i 


ii 


Money  statement* 

Jnly  1,  1888,  amonnt  available , |1, 039.37 

Amount  appropriated  by  act  of  Angust  11,  1888 5,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exelosiye  of  li&bilities 
outstanding  July  1,  188H 


6,039.37 
693.01 


July  1,  1889,  balance  available 5,346.36 


'Amount  (estimated)  required  for  completion  of  existing  project.. ......      7,000.00 

1  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1891      7. 800.00 
^Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THK  CALENDAR  TXAB  1888. 

[Famithed  by  Jmdm  McCarthy,  harbor-mMter.  ] 

Name  of  harbor,  Port  Washington,  Wis. ;  collection  district,  Hilwaakee,  Wis. ; 
nearest  light-house,  Port  Washin^on,  Wis. 

ArrivaU  and  departuret  of  vatela. 


Desoription. 


Steam 

SaU 

Total 


Arrivals. 


JTo. 

21 

173 


IM 


3,900 
13.810 


17,610 


DepartBCW. 


21 

173 


194 


Tomt. 

13.  ue 


n,«tt 
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Principal  arHol^  of  export  and  import. 


EXPOBTS. 


Bwney bushels.. 

BeuM do..., 

Boer barrels.. 

Brick «... number.. 

Butter pouuds.. 

Chidrs... Dumber.. 

Com busheLs.. 

Cheeee pounds.. 

Bgn dosen.. 

FisD pounds.. 

Funiitiire .j>iooes.. 

B*j tons.. 

Total  approximate  Talue,  $1,070,800. 


600 

•20,000 

1,000 

1,200 

1,200.000 

100,000 

5.000 

8,000 

180,000 

100,000 

4,000 

80,000 

300 


Lath number.. 

Leather........ pounds.. 

Lumber feet^  B.M.. 

MerofaMidiBe,  generiU tons. . 

Malt pounds.. 

Mill  stuffs. tons.. 

Oats bushels.. 

Peas do  ... 

Pork  barrels.. 

ProTiaions pounds.. 

Potatoes.... buahels.. 

Shingles number.. 

Wheat. bushels.. 


1,200,000 

700,000 

5^000,000 

1,100 

e25.000 

6,000 

7,000 

2,500 

50 

50,000 

20.000 

3,000.000 

7.000 


IMPOBTS. 


Applea barrels.. 

BarK ooids.. 

Barley , bushels.. 

Beer  and  liquors barrels.. 

Goal tcna.. 

Com buahels.. 

Flour .» barrels.. 

Hides...'. pounds.. 

Hay < tons.. 

Iron  and  steel pounds.. 

Iron  ore ions.. 

Total  approzimato  yalne,  $803,i0a 


500 

1,600 

140,000 

600 

8,000 

10,000 

200 

1,500»000 

400 

100,000 

1.5(M) 


Lumber feet,  B.M.. 

Laths. number.. 

Lime barrels.. 

Merchandise,  general tuns.. 

Oil... • barrels.. 

Phuter,  rock..^ tons.. 

Provisions pounds.. 

Salt .barrels.. 

Shingles number.. 

Wheat. bushels.. 

Wood cords.. 


5,500,000 

1,300,000 

1,000 

000 

1,000 

30 

200,000 

3,000 

3,000,000 

5.000 

300 


I  I  14. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 

Object. — To  provide  a  secure  anchorage  for  vessels  engaged  in  the 
general  commerce  of  the  lakes,  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater  formed  of  timber  crib- work  placed 
and  suuJiL  upon  a  foundation  of  stone. 

Project. — The  project  was  adopted  in  1881,  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  leet  from  the  north  shore  of  the  bay  in  a  depth  of  8 
feet  of  water.  Its  direction  is  S.  25^  19'  £.,  and  its  length  2,450  feet. 
From  this  point  the  direction  of  the  main  arm  of  the  breakwater  is 
changed  to  S.  11^  00'  W.  for  the  proposed  distance  of  5,200  feet,  with 
an  opening  of  400  feet  at  a  distance  of  1,000  feet  from  the  angle,  to 
{Provide  a  fair  weather  entrance  and  exit  for  vessels. 

Present  tcarks. — The  north  arm  of  the  breakwater  is  completed.  The 
northern  section  of  it,  600  feet  in  length,  is  composed  of  6  cribs,  each 
100  feet  long  and  20  feet  ^ide,  and  the  remaining  1,850  feet  of  37  cribs, 
each  50  feet  long  by  24  feet  wide. 

The  dimensions  of  the  cribs  forming  the  main  arm  are  50  feet  by  24 
feet  by  22}  feet.  Kine  hundred  feet  of  this  arm  to  the  northward  of 
the  opening  has  been  constructed,  upon  which  650  feet  of  superstruciure 
has  been  built  to  a  height  of  6  feet  above  datum,  and  two  cribs  (Fos. 
(>3  and  64),  each  100  feet  by  24  feet  by  22^  feet,  have  been  sunk  to  the 
southward  of  the  opening. 

Depth  of  water, — ^The  slope  of  the  lake-bed  from  the  northern  end  of 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arms  is  0.87 
feet  to  100  feet,  the  angle  crib  being  set  in  29.4  feet  of  water.  The 
average  depth  of  water  on  the  line  of  section  of  main  arm  to  the  south- 
ward of  the  opening  is  34.615  feet. 
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Operations  during  the  fiscal  year. — The  act  of  Congress  of  Aagnstll, 
1888,  having  appropriated  $70,000  for  continuing  tbis  improvement,  a 
contract,  dated  November  12, 1888,  was  entered  into  with  Christoph^ 
H.  Starke,  of  Milwaakee,  Wis.,  for  the  construction  of  400  feet,  most 
or  less,  of  breakwater  extension. 

One  crib  (No.  61),  of  dimensions  50  feet  by  24  feet  by  '22^  feet^  has 
been  snuk  in  position  npon  a  stone  foundation  on  the  main  arm  100 
feet  to  the  northward  of  the  oi>ening,  and  two  cribs  (Nos.  63  and  64), 
each  100  feet  long,  have  been  sunk  to  the  southward  of  the  opening. 

Under  contract  with  the  owner,  the  scow  Dunham  has  b^n  main- 
tained as  a  light-ship  at  the  southern  end  of  the  breakwater  during  tlie 
season  of  navigation. 

Remarks  and  recommendations. — ^The  distance  from  the  southern  ex- 
tremity of  the  work  done  under  previous  contracts  to  the  opening  of 
400  feet  for  fair-weather  entrance  and  exit  was  150  feet.  For  future 
work  it  has  been  considered  expedient  to  increase  the  lengths  of  the 
'  cribs  to  100  feet,  and  as  the  distance  from  the  southern  extremity  of  the 
work  done  under  pievions  contracts  to  the  opening  was  but  150  feet, 
a  crib  (No.  61)  50  feet  in  length  was  built  and  sunk,  in  order  that  the 
remaining  100  feet  should  be  in  one  crib.  As  a  precautionary  measure 
it  has  been  considered  advisable  to  construct  at  least  400  feet  in  length 
of  the  main  arm  to  the  southward  of  the  opening,  in  order  to  resist 
any  forces  of  wave  and  ice  to  which  this  isolated  section  may  be  sub- 
jected. The  construction  and  sinking  of  the  last  crib  to  the  northward 
of  the  400  feet  opening  (No.  62)  will  therefore  be  deferred  until  the  400 
feet  to  the  southward  of  the  opening  is  secured. 

Oapt.  W.  L.  Marshall,  Corps  of  Engineers,  United  States  Army,  while 
in  charge  of  this  work,  submitted  a  project,  under  date  of  March  7, 1887, 
for  building  a  permanent  superstructure  of  piers  for  lake  harbor  works, 
consisting  of  concrete  faced  with  cast-iron  plates. 

This  project  was  referred  to  the  Board  of  Engineers  at  New  York, 
which  gave  as  its  opinion  that  it  would  be  well  to  construct  about  250 
feet  in  length  in  the  most  exposed  part  of  the  breakwater  as  an  experi- 
ment. (See  Appendix  H  H,  Annual  Report  of  the  Ghief  of  Engineen 
for  1887.) 

This  recommendation  of  the  Board  having  been  concurred  in  by  the 
Ghief  of  Engineers  in  the  project  for  the  expenditure  of  the  funds  ap- 
propriated for  the  harbor  of  refuge,  it  was  proposed  to  build  200  feet  of 
iron-faced  concrete  superstructure  of  the  approved  plan.  This  was  at 
first  approved  by  the  Chief  of  Engineers,  but  subsequently  modified, 
and  directions  given  to  submit  a  plan  and  estimate  based  npon  a  study 
of  the  concrete  superstructure  used  at  Buffalo,  N.  Y. 

After  a  careful  study  of  this  plan  a  report  was  submitted  and  a  rec- 
ommendation made  that  the  execution  of  the  concrete  superstructure 
be  suspended  and  the  work  continued  according  to  the  plan  previously 
followed,  which  recommendation  Was  approved. 

Tlie  correspondence  relating  to  this  subject  is  herewith  subjoined. 

Money  statement. 

July  1, 1888,  arooant  available t3,63&23 

Amount  api)ropriated  by  act  of  August  11, 1888 70,000.00 

73,638.23 
July  1,  1889,  amount  expended  during  fisoal  year,  exoloslTe  of 

liabilities  outstanding  July  1,  1888 $30,249.88 

July  1,  1889,  amount  covered  by  existing  contracts 37, 1&5. 11 

67,404.99 

July  1,  1889,  balance  available 6,833,24 
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(AmoQDt  (estiniAted)  reanired  for  coimpletion  of  existing  project $4L8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891  '^0, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtraet  of  proposaU  for  canslruction  of  400  feet  breakwater ,  harbor  of  refuge  at  MiU 

teaukee  Bay,  WUconnn, 

f Beo«ived  hi  response  to  adyertisement  dated  October  1, 1888,  and  opened  October  31,  1888,  by  M%{. 

Charles  £.  L.  B.  Dayla,  Corps  of  Engineers.] 


Pine  timber,  561,360  feet,  B.  K.,  per  1,000 

Pine  plank.  25,000  feet^B.  H.,  per  1,000 

Pine  14nch  boards  in  work,  2,100  feet,  B.  M.,  per 
1,000 

Iron  drift-bolta,  57.800  poqnds,  per  ponnd 

Iron  screw -bolta,  nnts.  and  WMhers,  1,250 
ponnda,  perpoond 

Iron  spikes,  2,000  pounds,  per  ponnd 

Stone.  4,100  cords,  per  cord 

framing  timber,  including  placing,  sinking,  fill- 
ing cribs,  etc.,  661.860  feet,  B.  H.,  per  1,000 

raying  plank  25,800  feet,  Be  Ji..  per  1,000 

Twng  up  plank,.*. 

Total 


Hiero  B.  Heir 
A  Co.,    Chi- 
cago. Hi. 

hi 

• 

g4 

m 

$17.00 
15.00 

$19.00 
16.00 

$15.00 
14.00 

19.00 
.03^ 

14.00 
.04 

20.00 
.03 

.06 

.05 

7.50 

.05 

.05 

a26 

.04 

.04 

7.00 

8.00 
6.0O 
&00 

8.60 
7.00 

&00 
5.00 
5.00 

47.546.90 

52,34L30 

43.992.28 

s  «  • 


$16.00 
16.00 

20.00 
.031 

.05 
.04 

aoo 

&00 
4.00 
4.00 


Sri 

u 

M 


48^960.14 


$16. 75 
13.50 

15.00 
.03 

.041 
.044 
7.40 

7.26 
5.00 
5.00 


46,186.80 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  November 
12,  1888,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder  for  this  work. 


COMMXRCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwaukee,  Wis. ;  the  nearest  port  of  entry  is  Mil- 
waukee. Wis.  Amount  of  revenue  collected  during  the  calendar  year  ending  Decem- 
ber 31,  1888,  is  (291,492.63. 
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Office  of  the  Chief  of  Enoinekes, 

United  States.  Army, 
WMhingtoriy  D.  C,  Septen^her  1, 1888. 

Major  :  After  approving  yoar  project  for  harbor  of  refage  at  Mil- 
waukee, with  certain  modifications,  as  set  forth  iu  yesterday's  indorse* 
ment,  the  Chief  of  Engineers  concluded  that  he  would  modify  the 
experimental  portion  of  the  work  of  200  feet  of  concrete  and  iron  super- 
structure by  omitting  the  iron,  the  experiment  in  Buffalo  of  concrete 
alone  having  so  far  worked  very  satisfactorily. 

The  Chief  of  Engineers  therefore  directs  that  you  suspend  the  proj- 
ect for  superstructure  and  submit  a  plan  and  estimate  based  upon  a 
study  of  the  concrete  superstructure  used  at  Buffalo,  N.  Y.,  by  Captain 
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Mabau,  with  whom  you  will  please  correspond  witb  a  view  to  obtainiBg 
from  him  fall  plana,  specifications,  and  sach  other  information  as  he 
may  have. 

Very  respectfully,  your  obedient  servtot, 

Clinton  B.  Sears, 
Captain  of  Engineers^  U.  8.  J.., 

Tn  Charge  of  QffUe. 
Maj.  Ghas.  E.  L.  B.  Davis, 

Corps  of  Engineersj  U.  S.  A. 


LETTER  OF  MAJOR  CHARLES  E.  L.  B;  DAVIS,  CORPS  OF  ENaiNSEBS. 

U.  S.  Engineer  Office, 
Milwaukee,  Wis.,  December  19, 1888. 

.  Sir  :  In  accordance  with  instructions  contained  in  Department  letter 
of  September  1, 1888,  I  have  the  honor  to  submit  the  following  plan 
and  estimate  for  building  200  feet  of  superstructure  of  the  breakwater 
of  the  harbor  of  refuge  at  Milwaukee,  Wis.,  said  plan  being^  based  upoD 
a  study  of  the  concrete  superstructure  used  at  Buffalo,  N.  T. 

I  transmit  herewith  a  tracing  showing  a  cross-section  of  the  crib 
breakwater  with  the  stone  foundation  and  the  proposed  concrete  super- 
structure. The  superstructure  is  designed  to  correspond,  as  nearly  as 
the  dimensions  of  the  crib  would  allow,  with  the  design  adopted  for  the 
Buffalo  breakwater,  the  "No.  2,"  of  the  report  of  the  Bcwrd  of  Engi- 
neers of  February  2, 1887.  The  approved  project  for  the  Milwaukee 
Harbor  of  Kefage  fixed  the  height  of  the  superstructure  at  6  feet,  and 
experience  so  fur  having  proved  that  height  to  be  sufBcient,  I  have  kept 
the  concrete  superstructure  at  the  same  height. 

The  dimensions  are  shown  on  the  tracing.  The  area  of  cross-section 
is  141.42  square  feet  or  5.23  cubic  yards  per  running  foot.  The  outer 
exposed  portion  for  2  feet  is  made  of  Portland  cement  and  the  rest  of 
the  common  domestic  variety.  (The  shading  on  the  tracing  should  not 
extend  across  the  top  of  the  crib.) 

Captain  Mahan  furnished  me  with  very  full  and  accurate  figures  of  the 
amount  of  materials  and  cost  of  labor  of  the  work  at  Buffalo.  The  cost 
of  a  cubic  yard  at  the  local  prices  here  would  be  for  the  face,  $8.32,  and 
for  the  backing,  tG.02.  This  would  make  the  cost  per  running  foot, 
$36.90.  This  is  merely  the  cost  of  the  materials  and  labor,  and  does 
not  include  the  cost  of  plant,  hire  of  tugs,  etc,  items  which  foot  op 
some  $10,000  at  Biififalo. 

The  amount  of  work  to  be  done  is  so  small  it  will  not  pay  to  purchase 
any  plant,  so  the  concrete  will  have  to  be  mixed  by  hand  and  the  nec- 
essary barges,  ete.,  hired  by  the  month.  This  will  increase  the  costeon- 
siderably,  and  I  think  it  safe  to  estimate  contingencies  at  20  per  cent, 
or  $44.18  per  running  foot  The  work  being  experimental  should  be 
done  by  hired  labor  and  not  by  contract 

The  plan  submitted  by  Captain  Marshall,  and  at  first  approved  by 
the  Department,  consisted  of  cast-iron  plates  filled  in  between  with  con- 
crete. On  account  of  the  plates  holding  the  concrete  in  position,  the 
latter  could  be  made  of  cheaper  materials  than  that  called  for  by  the 
Board's  plan,  and  in  Captain  Marshall's  opinion  his  plan  was  consider- 
ably cheaper  than  that  of  the  Board. 

The  Department  letter  of  September  1, 1888,  states  that  the  experi- 
ment at  Buffalo  has  so  far  worked  satisfactorily.    It  is  questionable, 
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therefore,  in  my  mind,  whether  it  is  worth  while  repeating  the  same  ex- 
periment here. 

In  the  reports  on  permanent  superstructure  I  flud  constant  reference 
to^*  the  increasing  scarcity  and  cost  of  timber,"  but  the  records  in  this 
vicinity  do  not  show  any  great  increase  of  cost. 

The  following  table  shows  this  very  clearly : 

Cantraot  prioet  per  1,000 /ee<,  B,  M»,  for  12  by  \2  inch  pine  iiuiher  al  Milwaukee  and  Bacine, 

Wis. 


Year. 

MiSwaakee. 

Bad&e. 

Year. 

Mllwaakee. 

Raoine. 

Igt7 - 

$20.00 
15.00 

1881 

$10.00 
10.60 
10.50 
14.60 
14.50 
15.00 
15.00 
16.00 

$19.76 

1871 

$16.08 
16.08 

1888 

1872 

188? . 

1874 

16.67 

*3a.oo 

1884 

16.50 

1876 

1885 

1886 

.1887 

1877 

n».oo 

16.00 

1879 .»... 

13.50 
16.00 

1880 

1888 

*  Framed  and  bolted  in  the  work. 

tinoladea  firamlng ;  abont  $16.60  wonid  be  the  valne  of  the  timber. 

These  tables  show  that  for  the  last  twenty  years  the  price  of  timber 
has  no€  very  materially  increased ;  and,  although  it  would  be  rash  to 
prophesy  that  no  material  increase  may  be  looked  for  in  the  next 
twenty  years,  certainly  the  price  has  not  yet  reached  a  figure  to  war- 
rant the  increased  cost  of  a  i>ermanent  superstructure. 

The  average  annual  appropriation  has  been  t83;000,  and  counting  in 
1883  and  18^,  when  there  was  no  river  and  harbor  bill,  the  average  for 
eight  years  has  been  $51,850,  so  that  it  will  take  over  eight  years  to 
complete  the  present  project  at  this  rate,  the  amount  required  to  com- 
plete the  project  being  $418,600. 

As  the  harbor  is  much  sought  by  sailing  craft  as  a  harbor  of  refuge 
even  in  its  present  incomplete  state,  and  as  each  additional  crib  sunk 
increases  its  capacity  as  a  harbor  of  refuge,  I  urgently  recommend  the 
continuance  of  the  present  project  until  the  completion  of  the  work. 

Afterwards,  as  the  portions  above  water  rot  away  and  the  cribs  reach 
their  final  settlement,  the  superstructure  can  be  replaced  by  some  per- 
manent structure,  and  by  that  time  the  Buffalo  work  will  have  passed 
beyond  the  experimental  stage  and  will  furnish  ample  data  for  the  Mil- 
waukee work. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  O.  M.  Poe, 

Corps  of  Engineers,  U.  S.  A., 

Division  Engineer  of  the  Northwest  Division.) 

[First  indoraement.] 

U.  S.  Engineer  Office, 
Detroitj  Mich.^  December  21,  1888. 

Bespectfnlly  forwarded  to  the  office  of  the  Chief  of  Engineers  with 
the  following  remarks : 

In  my  estimation,  the  most  important  question  now  outstanding  with 
regard  to  the  ordinary  timber  structures  on  the  lakes  is  to  determine 


2072      REPORT   OP   THE   CHIEF   OF   ENGINfiGRS,   U.  S.  ARMT. 

the  best  aud  cheapest  mode  of  constructing  a  more  durable  8a|>er8troet- 
ure,  whether  as  an  original  construction  or  to  rei>1ace  8ai>ersfructnrn 
wliich  have  fallen  into  decay.  In  this  oonnectioa  the  existing  expeii- 
mental  works  at  Buffalo  and  Chicago  have  great  value,  but  it  hardly 
serms  necessary  to  exactly  repeat  either  one  at  another  place. 

Meanwhile,  it  is  desirable  that  works  of  the  character  of  this  harbor 
of  refuge  should  be  pushed  to  completion  under  the  old  designs,  rather 
than  subject  them  to  the  delays  which  would  probably  result  from  an 
endeavor,  with  insufficient  annual  appropriations,  to  build  the  super- 
structure  of  more  durable  materials. 

Therefore,  ui)on  the  su]^>osition  that  the  matter  is  open  for  considera- 
tion, I  recommend  that  the  execution  of  the  concrete  superstructure  be 
suspended  for  the  time  being,  and  that  the  work  proceed  acconling  to 
the  plans  heretofore  followed. 

If,  however^  the  question  of  the  immediate  use  of  a  concrete  super- 
structure has  been  decided,  I  then  recommend  approval  of  the  design 
submitted  by  Major  Davis. 

O.  M.  Fob, 
Colonel  of  Engineers^ 
Engineer  NJ  W.  IHvuion. 

[S«ooDd  indonemoBt.] 

Office  Chief  of  Enoinbbbs, 

IJ.  S.  Abstf, 

December  28^  1888. 

Respectfully  returned  to  Maj.  Obas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers (through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
JS^orthwest  Division),  whose  recommendation  that  the  present  projecl 
be  continued  until  the  completion  of  the  work  is,  for  the  reasons  given, 
approved. 
By  command  of  Brig.  Gen.  Casey. 

Jas.  0.  Post, 

Major  of  Ungineers. 


[Third  indorsement.] 


Eespectfully  transmitted. 


U.  S.  Engineers  Office, 
Detroit^  Mick.j  December  31,  1888. 

O.  M.  PoE, 
Colonel  of  Engineers^ 
Engineer  N.  W.  Division^ 


IIiS- 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Milwaukee  River,  which  is  the  interior  harbor  of  Milwaukee. 

Project — ^The  original  project  adopted  in  1852  provided  for  the  for- 
mation of  a  channel  260  feet  wide  and  12  feet  deep,  by  dredging  across 
the  point  which  overlapped  the  mouth  of  the  Milwaukee  Biver  at  the 
distance  of  3,000  feet  to  the  northward  of  its  original  outlet,  and  by  the 
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construction  of  parallel  piers  of  crib-work,  each  1,120  feet  in  ieugth,  for 
the  protection  of  the  sides  of  the  channel  thus  formed.  In  186S  an  ex- 
tension of  the  piers  became  necessary  for  the  requirements  of  commerce, 
and,  under  a  continuation  of  the  original  project,  both  the  north  ancl 
south  piers  were  extended  600  feet  into  the  lake  to  18  feet  depth  of 
water. 

Present  works, — ^The  entire  length  of  the  channel  between  the  piers  is 
1,740  feet;  its  width  at  the  outer  end  has  been  increased  through  the 
outward  settling  of  cribs  to  284  feet.  The  width  of  each  of  the  1,120- 
foot  sections  of  piers  first  built  is  20  feet.  The  pier  extensions  of  600 
feet  in  length  are  26  feet  wide,  excepting  the  pier-heads,  which  are  each 
30  feet  wide  and  50  feet  long,  protected  by  a  bulkhead  of  piles  and  oak 
timbers. 

The  superstructure  of  the  inner  section  of  the  north  pier  for  1,052.6 
feet  of  its  length,  by  20  feet  in  width,  is  of  quarry-faced  dry  stone  ma- 
sonry, the  side  walls  being  4  feet  thick.  Between  these  walls  for  a 
length  of  663  feet  the  filling  is  of  stone  packed  with  gravel,  and  cov- 
ered with  large  paving  stones  of  9  inches  in  thickness.  The  tilling  be- 
tween walls  for  the  remaining  389.0  feet  is  of  packed  stone  with  a 
top  layer  of  concrete  pavement  of  9  inches  in  thickness.  Piles  for  the 
protection  of  the  piers  have  been  driven  along  the  channel  faces.  The 
superstructure  over  the  pier  extensions  of  the  600  feet  was  bqilt  in 
1871  and  1872.  In  1887  the  superstructure  of  the  600  feet  extension  of 
the  north  pier  was  cut  down  and  rebuilt. 

Depth  of  water. — ^No  dredging  has  been  done  in  the  channel  between 
the  piers  at  this  harbor  since  1^0,  in  which  year  excavation  was  made 
to  a  depth  of  18  feet,  and  to  a  width  of  200  feet  throughout  its  entire 
length.  A  plat  of  the  soundings  taken  on  the  18th  day  of  April,  1889, 
shows  that  a  narrow  channel  of  17  feet  in  depth  is  still  available  for 
navigation,  and  one  of  16  feet  in  depth,  with  a  least  width  of  100  feet. 

Operations  during  the  fiscal  year,-r-4yn  March  21,  1889,  a  contract  was 
entered  into  with  W.  T.  Casgrain,  of  Milwaukee,  Wis.,  for  rebuilding 
400  feet^  more  or  less,  of  the  superstructure  of  the  outer  section  of  the 
south  pier.    At  the  close  of  the  fiscal  year  340  feet  had  been  completed. 

Remarks  and  recommendations, — The  stone  superstructure  of  the  north 
pier  is  in  fair  condition,  but  the  effect  oT  the  ice  which  is  formed  in  the 
joints  between  the  blocks  of  stone  is  very  noticeable.  When  first  laid, 
the  stones  were  placed  in  as  close  contact  as  the  nature  of  the  partial 
dressing  would  admit  of,  but  each  year  the  force  of  the  ice  pressure  in- 
creases the  widths  of  the  Joints,  so  that  in  some  instances  the  spaces 
between  the  blocks  are  Mly  1^  inches  wide.  The  concrete  pavement 
between  side  walls  is  much  worn  and  in  need  of  renewal.  Its  impaired 
condition  is  due  to  various  causes,  the  chief  of  which  are  the  effects  of 
frost,  erosion  by  waves,  attrition  by  the  constant  passing  of  pedes- 
trians, and  the  wave  force  applied  from  below  the  water  surface  during 
heavy  storms.  At  the  west  or  inner  end  of  each  pier  repairs  are  much 
needed,, and  the  pile  protection  to  the  stone  superstructure  needs  to  be 
renewed.  The  depth  of  the  channel  for  its  entire  length  should  be  in- 
creased to  18  feet,  and  to  a  width  of  200  feet  by  dredging.  The  exca- 
vation necessary  to  effect  this,  by  computations  made  from  soundings 
taken  April  18, 1889,  is  30,468  cubic  yards. 

An  estimate  of  the  cost  of  these  improvements  is  as  follows : 

For  200  hnear  feet  of  snperstructnre  of  outer  section  of  soath  pier,  at  |20.  $4, 000. 00 

a0;468  cubic  yards  of  dredging,  at  20  cents 6,093.60 

150  linear  feet  of  repairs  at  west  end  of  north  pier,  at  |12 1»  BOO.  00 

100  linear  feet  of  repairs  at  west  end  of  south  pier,  at  $14 1, 400. 00 
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964  white  oak  pilesj  each  32  feet  long,  driven  and  secured  in  place,  for 

protection  ot  stone  snperstrnctnre  of  north  pier,  at  f9.60  each fsl,  53i  46 

14,000  feet  B.  M.  of  oak  wale  timher,  at$45perM 630.M 

3,000 poondfi sorew-bolts,  at4  cents ' HaiOO 

$i6,57&03 
Add  10  per  cent,  for  contingencies l,657.dB 

tl8,235.dt 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1891,  are  to  be 
applied  to  the  work  above  mentioned. 

Money  statement. 

Amount  appropriated  hy  act  of  Aogpst  11,  1888 • $10,OOQ.M 

July  1, 188&I,  amount  expended  during  fiscal  year  ezdusiye  of 

liahilities outstanding  July  1,  1888.. $4,517.79 

July  1, 1889;  amount  covered  by  existing  contracts 4, 155. 87 

8,673.66 

July  1, 1889,  balance  available 1,3^34 

(Amount  (estimated)  required  for  completion  of  existioflr  project 20, 000. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  vearendinz  June 30, 1891  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ef  river  and 
harbor  acts  of  1866  and  1867. 


Ahairact  of  proposaU  for  euiting  ^oum  and  rebuilding  400  feet  of  Mperv^metere,  eenA 

pier,  Mihxfaukee  Harbor ,  Wieooneim. 

Beceived  in  rMpoose  to  AdvertlMment  d*ted  JaniurvSl,  1880,  and  opened  Febmniy  27, 189,  I7 1C4* 

Charles  £.  L.  D.  DaTie,  Corps  of  Engineers.] 


Pine  timber.  160,400  feet  B.M..  per  1,000 

Plneplank,  6,000  feet  &H..  per  1,000 

Iron  arift-bolto,  18,400  pounds,  perpoand 

Iron  screw  bolts,  nnts,  and  wasbers,  4,000  ponnds,  per 

poond 

Iron  spikes,  660 ponnds,  perpoand 

0»k  timber,  in  place,  6,000  feetB.  IC.,  perM 

Oak  piles,  arlven  and  seonred  in  the  work,  2,800  linear 

feet,  per  linear  foot 

Laying  and  seonring  plank  In  work,  per  M  feet.  B.  IC., 

need. 

Framing,  Indnding  all  labor  involved,  per  M  feet,  B.  M., 

used 

Taking  oat  and  removing  old  protection  piles,  per  piece 

TotaL 


11 

1'^ 

lis 

0 

• 

M 

• 

e3 

^ 

119.00 

15.00 

.04 

118.00 
14.00 
.OH 

$16.00 

14.00 

.03 

mm 

Vkn 
,n 

.06 

.06 

46.00 

.05 

.49 

60.00 

.05 
.05 

45.00 

M 
M 

45.M 

.36 

.86 

.32 

.31 

-ft.  00 

6.00 

6.00 

&« 

l&OO 
4.00 

18.00 
6.00 

laoo 

4.50 

1&« 
5N 

8,268.80 

8^038.90 

7.510.10 

7,ae» 

With  approval  of  the  Chief  of  Engineers,  contract  was  entered  into  March  21, 1669, 
with  W.  T.  Casgrain,  the  lowest  responsible  bidder,  for  this  work. 


Commercial  etaiietics  for  the  calendar  jfear  1888. 

Name  of  harbor.  Milwaukee,  Wis. ;  collection  district,  Milwaukee,  Wis. :  nearest  poet 
of  entry,  Miiwaukee,  Wis.    Amount  of  revenue  collected  during  year,  ^l,492.&i. 
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ArrivaU  and  departures  qf  veeseU, 


~' 

DMerlption. 

ArriyaU. 

Departarea. 

l  ..••.•..•...............>■..>■.■_•.■•......•.•■■• ..■■■. 

2,788 
2,546 

Time, 
1,073,828 
485.812 

JVo. 

2,757 

2,687 

Time. 
2,019,467 
490,229 

Totel 

5,283 

2,450,440 

5,324 

2, 518, 888 

le following  eztraotfl,  taken  from  the  animal  report  of  the  secretary  of  the  Cham- 
»f  Commerce  for  the  fiscal  year  ending  April  1, 1889,  shows  the  receipts,  shipments, 
raannfactnres  of  some  of  the  leading  articles  of  commerce  at  the  haroor  and  city 
[ilwankee  dnring  the  year: 

Beoeipie. 


ArtidM. 


7,  by  rail  md  lake basbeU.. 

y.Iocal  consiiinptlon do — 

r poonds.. 

10 do — 

by  lake tons.. 

t^ndlrood.. do.... 

buBhelii  . 

paoksgos. 

eed   (billed    to    tbla    mMrkol), 

bolfl 

(bUled  to  tbifl  market)  bamlo. . 

irood oorda.. 

t ^ number.. 

I,    mannlltetared  hito    leatbor, 

dber 

.......................  number.. 

balea.. 


Qmaitity. 


8,485.471 

2,905,855 

4,201.182 

17,201. 140 

061,164 

161,980 

1,168.100 

85.468 

104,811 

433,607 

2,427.336 

105.786 

480,010 

438,697 

451,339 

1L002 


Artidea. 


Hop«,iiiied  by  brewera ponnda.. 

Lumber. feet,  B.M., 

Shinglea number.. 

Latb do..., 

Cedar  poata do.... 

Malt bnabela.. 

MillatafBi tone.. 

Oats boahela.. 

Pig-iron tone.. 

Potatoea boahels.. 

Salt barrela.. 

Tan-bark corda., 

Tallow ponnda.. 

Wheat  (excluaiye  of  thronirh  more* 

ment .ouabela.. 

Tobaoco;  Wiaoonaln  (billed  to  ICil- 

wankee) ponnda.. 


(Quantity. 


1,758,007 

312.834,000 

7^268.000 

14,649,000 

1,919.131 

3,368.363 

34.178 

2.976.000 

37,766 
187,681 
488.348 

62.861 
1,2061084 

8,128^815 

2,081,368 


ShipmeeiU, 


▲fftiolas. 


J bnahela.. 

r ponnda.. 

e do.... 

tone.. 

bnabela.. 

eed do.... 

barrela.. 

I :..  number.. 

•••... .••.■•..........••••do. ... 

barrela.. 

., tieroea.. 

wr feet,  B.M,. 

bnabela.. 

I,  bulk ....ponnda.. 


<)naatity. 


8,670,667 

1,116.698 

12,898,076 

468,837 

487.670 

68,428 

8,410,280 

46.322 

25.592 

1.093 

15.297 

136,289,607 

1.034,599 

18;  178^  743 


Artldao. 


Hillatnib tona. 

Oata bnabela.. 

Pig'lion tona.. 

Pork,  ham,  beef;  alMralden,aad  mid- 
dlea tieroea.. 

Pork,  bam,  beef,  abonldera,  and  mid- 
dlea banela. 

Pork,  bam,  beef,  ahouldera,  and  mid- 
dles  bozea.. 

Potatoea bnabela.. 

Salt barrela., 

Tobacco,  Wiaoonain .ponnda. 

Wheat bnabela.. 


quantity. 


88,470 
32,472 

10,338 

57,684 

47.738 

81. 186 

427.870 

896,067 

2.601.076 

Ifaa^/iicfaret. 


Aitldea. 

Quantity. 

Artldea. 

(Quantity. 

and  ahoea. .....*•••*•«. *Talne.. 

$2,000,000 
1,848,  a? 

60,000,000 

410,000 

1,421,268 

14^000,000 

Pig-iron tona.. 

Hisb  winea..... barrels.. 

Knitfcooda Talue.. 

Cigars number.. 

Tobacco pounds.. 

Tinware Talue.. 

68,666 

12,888 

81,700,000 

83,868,650 

•  ...•......>.........•■.  barrela . . 

.number.. 

Bth  kTdranUo... •••..... barrels.. 

do.... 

or  ................... ....▼slue.. 

6.000.688 
01,600,000 

Jfitceiraneoii8. 

^ta  of  olBco  of  Internal  revenue 

depooita • 

^  of  reasela  owned  in  Milwaukee tona.. 


18,687,924.41 

684, 188, 068.  rf 

4i.038LS8 
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I  I  i6. 
IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  Boot 
Biver,  at  the  month  of  which  the  city  and  harbor  of  Bacine  are  Bits- 
ated. 

Project — The  original  project  for  the  improvement  of  this  harbonnis 
made  and  adopted  in  184!2  or  1843.  Its  intention  was  to  provide  aod 
maintain  a  channel  12  feet  deep  by  dredging  between  protection  pi^ 
constrncted  of  crib- work  placed  parallel  to  each  other  and  160  ftet 
apart,  the  distance  from  the  shore-line  to  12  feet  of  water  in  Lake  Midi- 
igan  being  about  800  feet. 

In  1866  the  project  was  modified  with  a  view  to  providing  a  chaood 
of  15  feet  in  depth. 

Under  this  modification  the  north  pier  has  been  extended  630  feet, 
and  the  south  pier  about  500  feet. 

Present  works, — The  north  pier  is  about  1,460  feet  in  length.  Its 
western  section  of  200  feet  in  length  is  12  feet  in  width ;  its  middle  sec- 
tion of  960  feet  in  length  is  20  feet  wide,  and  its  enter  or  eastern  see- 
tiou  of  300  feet  in  length  is  SO  feet  wide.  The  south  pier  is  1,070  feet 
in  length  ;  its  inner  or  western  section  of  530  feet  in  length  is  16  feet  in 
width,  and  its  outer  or  eastern  section  of  540  feet  in  length  is  20  feet  tm 
width.  The  north  or  weather  pier  extends  380  feet  farther  into  the 
lake  than  the  south  pier. 

Depth  of  water. — The  natural  depth  of  water  on  the  bar  in  front  of 
the  mouth  of  the  river  before  artificial  improvement  was  made  wai 
variable.  The  effect  of  a  northeast  storm  would  be  to  deposit  saod 
to  such  an  extent  as  to  completely  obstruct  the  entrance  until  an  ac- 
cumulated head  of  water  in  the  river  would  be  sufficient  to  remove  the 
barrier,  and  upon  a  change  of  wind  sometimes  a  narrow  channel  to  ft 
depth  of  5  or  6  feet  would  be  scoured  out. 

The  work  done  under  the  project  previous  to  1860  provided  a  chan- 
nel of  from  9  to  10  feet  in  depth.  The  extension  of  the  piers  with  the 
periodical  dredging  which  has  been  done  sinc^  1866  has  generally  main- 
tained a  channel  of  from  13  to  15  feet  in  depth,  but  the  maintenance  (tf 
a  15-foot  channel  is  dependent  upon  a  frequent  use  of  the  dredge.  A 
l)lot  of  the  soundings  taken  June  11, 1888,  showed  an  available  chan- 
nel of  but  12  feet  in  depth. 

Operation  during  the  fiscal  year. — On  October  9, 1888,  a  contract  was 
entered  into  with  Christopher  H.  Starke,  of  Milwaukee,  Wis.,  for  dredg- 
ing the  channel  to  the  uniform  depth  of  16  feet  from  that  depth  of 
water  in  Lake  Michigan  to  the  west  end  of  the  harbor  piers,  and  for  the 
full  width  of  the  channel,  leaving  a  berme  alongside  the  channel-&oe 
of  each  pier  of  15  feet  in  width. 

The  excavation  was  completed  in  accordance  with  the  tenhs  of  the 
contract  on  the  30th  of  November,  1888. 

The  number  of  cubic  yards  taken  out  by  the  dredge  under  the  con- 
tract was  36,356. 

Remarks  and  recommendations. — Soundings  were  taken  at  this  harbor 
on  May  4,  1889,  a  plot  of  which  shows  an  extensive  sand  deposit  to 
have  been  made  during  the  past  winter  upon  the  bar  outside  of  the 
eastern  or  outer  extremity  of  the  south  pier,  and  also  in  the  channel 
between  the  piers,  but  a  channel  of  over  15  feet  in  dlBpth  and  a  mini- 
mum width  of  80  feet  is  yet  available  for  vessels. 
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The  saperstractare  of  the  western  section  of  the  north  pier,  200  feet 
in  length  by  12  feet  in  width,  and  635  feet  of  its  middle  section,  of  20 
feet  in  width,  is  mnch  decayed. 

Three  hundred  and  ten  feet  in  length  of  the  saperstrnctnre  at  the 
west  end  of  the  sonth  pier  requires  renewal. 

Through  changes  made  in  the  direction  of  the  piers  the  width  of  the 
channel,  at  its  outer  end,  has  been  increased  to  270  feet ;  this  increase 
in  width  of  more  than  100  feet  in  the  1,070  feet  of  the  south  pier  admits 
an  increased  volume  of  wave  from  the  lake,  which  in  passing  through 
the  narrower  part  of  the  channel,  at  its  west  end.  causes  great  disturb- 
ance during  easterly  storms. 

Thef  river  and  harbor  act  of  August  11, 1888,  contained  a  proviso  for 
an  examination  or  survey,  with  a  view  to  enlarging  and  deepening  the 
channel  at  Eaoine  Harbor. 

The  report  of  the  preliminary  examination,  dated  October  20,  1888, 
was  forwarded,  and  a  copy  of  it  is  inclosed  in  the.  annual  report  of  this 
year  of  examinations  and  surveys  in  my  charge. 

In  order  to  maintain  a  channel  of  15  feet  in  depth,  without  constant 
dredging,  it  will  be  necessary  to  extend  each  of  the  piers  farther  into 
the  lake.  The  growth  of  the  shore  accretions  to  the  northward  of  the 
harbor  channel  has  been  largeduring  the  past  two  years;  the  shore-line, 
at  its  intersection  with  the  north  pier,  when  the  water- surface  is  at  zero 
npon  the  gauge,  extends  to  within  a  distance  of  250  feet  of  the  west 
face  of  the  lighthouse  crib.  This  crib  was  built  at  the  extremity  of 
the  north  pier,  as  far  as  it  was  constructed  under  the  original  project 
for  securing  a  channel  of  12  feet  in  depth. 

An  extension  of  the  north  pier  300  feet  in  length  by  24  feet  in  width, 
and  of  the  south  pier  500  feet  in  length  by  20  feet  in  width,  would  prob- 
ably prevent  the  constant  deposit  of  sand  at  the  harbor  entrance.  A 
narrowing  of  the  channel  at  the  harbor  entrance  would  also  lessen  the 
disturbance  which  is  now  so  troublesome  in  the  lower  reaches  of  the 
river. 

An  estimate  of  the  cost  of  extending  the  piers  to  the  above-specified 
distance  is  as  follows : 

For  300  ranning  feet  of  orib-work  in  extension  of  the  north  pier,  24  feet 
in  width,  at  |35 $25,500.00 

For  500  Fanning  feet  of  crib- work  in  extension  of  the  soath  pier,  20  feet 

in  width,  at f70 35,000.00 

60, 500.  00 
Add  10  per  cent,  for  contingencies 6,050.00 

Total 66.550.00 

Money  statement 

July  1,  1888,  amoant  available 1590.48 

Amonnt  appropriated  by  act  of  Aognst  11,  18t:J8 10,000.00 

10, 599. 48 
July  1,  1889,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 

ontstanding  Jnly  1, 1888 6,999.53 

July  1, 1889,  balance  available 3,599.95 

{Amonnt  (estimated)  required  for  completion  of  existing  project 82, 000. 00 
Amoantthat  can  be  prontably  expended  in  fiscal  yearendiug  June  30,1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abftraet  cfyrapo$^f9r  dr^df^ng  40,000  mihip  pardt^  Badme  Hm^vr^  Wk, 

[Received  in  xeepouM  to  adTertieeiBfiBt  dated  Seetember  8, 188B,  and  openad  Septenber  S7,  lOi  fe| 

IC^.  ChMlee  X.  L.  B.  DftTia,  Corpa  drSiicineon.] 


Ko. 


1 

8 

4 
6 


■ddnMefWdor. 


Ghyietopher  H.  Starke,  ICflwaakee,  Wie ^^ 

Oroeo  Baa  I>redge  end  Pile  Driver  Company,  Green  Bi^;  Wlau. 

Tnunen  sCooper,  Henltowoe^  Wis 

Semoel  O.  IHxim,  Bnoi»e»  Wie 

Frank  B.  Crane,  Chioaco,  Ol 


J«i 


« 
sr 


With  approval  of  the  Chief  of  Engineers,  a  eoniraefc  was  entered  into  OelolperS^ 
1886,  with  Christopher  H.  Starke,  Uie  lowest  responsible  bidder,  tot  this  work. 


dmmetMl  ^tefislief  /or  Ad  oaldmlar  year  1888. 

[Fnmlahed  by  Beevetaiy  of  BnalneM  ICen'a  Aawciatfon,  BaaiJM^) 

Name  of  harbor,  Racine,  Wis. ;  collection  district,  Milwaokee,  Wis. ;  nearest  poet 
of  entry,  Milwaukee,  Wis. 


JrrioaU  and  d/epwrUurm  offKmeU. 


Deeeriptioo. 


Btoam 

8aU 

rotal 


Ko, 

ei4 

400 


1,014 


«. 


K: 
613 


1,01ft 


#1.13 


Ifaai^odliiret  and  ta^p^irU, 


Artiolee. 

Boilers,  eteam number.. 

Beer  and  ale barrels.. 

Brick number.. 

Butter pounds.. 

Cnltivatom and  barrows.... number.. 

Fanning-mills do.... 

Flour barrels.. 

General  merchandise tons.. 

Horse-power  and  saw -mills .  .number . . 

Horse-rakes do. .. . 

Leather pounds.. 

Land-rollers number.. 

Lumber  and  laths. ..... . . .feet, B»  M. . 

MiU-stulb tons.. 

Total  spproximato  ralue,  $7,338,004. 


Quantity. 


400 

17,008 

8,800,000 

22.400 

2,000 

8.150 

30,000 

11.338 

747 

600 

283.000 

225 

23,000,000 

1,230 

▲rttiflea. 

Oato. bnahela. 

Posto  and  railroad  ties number. 

Plows,  eto do... 

Refrifcerators do... 

Steam-engines do... 

Sleighs do... 

Shingles do... 

Sewer-pipe tons... 

Seeders ...number. 

Thrashing-mashines do  .. 

Trunks,  satohela  eto do... 

Wagons,  carriages,  and  earta. .do. . . 

Wool poonda. 

Wooden- ware. nninber. 


Qosntttj. 


0.0«L«l 

i,w 


\ 
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▲rtlclM. 


oords. 

Barley buBbeU. 

Brfok namb«r. 

0(m1  and  ooke..... toDS. 

Ccom boaheU. 

Goat-akiDS nnniber. 

General  mercbandiae tona. 

Hidea ponnda. 

Hay tona. 

Iron  and  ateel ponnda. 

1AV9  atoek namber. 

IjeaUier pounda. 


Quantity. 

1.212 

68.080 

98,000 

83,360 

16.400 

160,000 

62,10i 

730.000 

687 

49,336,866 

100 

732,313 

Artiolea. 


Lnmber feet,  B.H. 

Latba nnmber. 

Oata baabela. 

Oil barrala. 

Bailroad     tiea    «id    fenoe   poata, 

number 

Sbinglea nnmber. 

Salt barrela. 

tobaooo ponnda. 

Wheat baabela. 

Wool ponnda. 

Wood oorda. 


Qnanttty. 


68,232,000 

4,000.000 

22,368 

1,887 

7<906 

16,800,008 

6.037 

31,064 

168,780 

180,090 

17,672 


Total  approximate  yahie,  $4,386,284, 


I   I    17, 
IBiPEOVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Lftke  Michigan  into  the 
extensive  basin  at  the  mouth  of  Pike  Creek,  upon  which  the  city  and 
barber  of  Kenosha  are  situated. 

Project. — The  original  project  for  the  improvement  of  this  harbor, 
adopted  in  1852,was  directed  towardssecurlngachaunel  12 feetdeep  from 
12  feet  of  water  in  Lake  Michigan  to  the  interior  basin  or  bayou,  by  the 
construction  of  piers  placed  parallel  to  each  other  and  150  feet  apart, 
and  by  dredging  between  them. 

In  1866  a  modification  or  extension  of  the  original  project  was  made, 
in  order  to  provide  a  navigable  channel  15  feet  in  depth. 

Present  works. — ^The  north  pier  is  1,600  feet  in  length.  Its  inner  or 
western  section,  which  was  built  either  by  private  parties  or  the  city  of 
Kenosha,  is  of  pile- work,  365  feet  in  length  and  12  feet  in  width.  The 
adjoining  section  to  the  eastward,  built  under  the  original  project  of 
1852,  is  of  crib- work,  610  feet  long  and  18  feet  wide.  The  extension  of 
this  pier  since  1866  is  625  feet  long,  250  feet  of  which  is  30  feet  wide. 

The  south  pier  is  800  feet  long  and  20  feet  wide,  commencing  at  the 
shore-line  and  extending  into  the  lake. 

The  north  pier  extends  420  feet  farther  into  the  lake  than  the  south 
pier. 

Depth  of  water. — ^The  natural  depth  of  water  at  the  mouth  of  Pike 
Creek  before  it  was  improved  changed  with  each  recurring  easterly 
storm;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the 
entrance.  The  work  first  done  under  the  project  furnished  a  channel 
of  from  9  to  10  feet  in  depth  between  the  piers. 

The  extensions  of  the  piers  since  1866,  together  with  periodical  dredg- 
ing, have  generally  provided  a  channel  of  about  12  feet  in  depth,  but  in 
order  to  maintain  a  greater  depth  of  water  frequent  applications  of  the 
dredge  have  been  necessary. 

Operations  during  the  fiscal  year. — ^On  October  9, 1888,  a  contract  was 
entered  into  with  Christopher  H.  Starke,  of  Milwaukee, Wis.,  for  dredg- 
ing the  channel  to  the  uniform  depth  of  15  feet  from  the  outside  of  the 
bar  in  front  of  the  harbor  entrance  to  the  line  of  the  shore  on  the  south 
side  of  the  harbor,  leaving  a  berme  of  15  feet  in  width  alongside  the 
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chanoelface  of  each  pier.  The  work  was  completed^  in  accordance  witk 
the  terms  of  the  coDtract,  on  the  30th  of  November,  1888.  The  qoaotitT 
ot  material  taken  out  by  the  dredge  under  the  contract  was  24^ 
cubic  3  ards. 

Remarks  and  recommendations, — A  plot  of  the  soandiugs,  taken  at 
this  harbor  on  May  3,  1889,  shows  that  the  bar  to  the  eastward  of  tht 
extremities  of  the  piers,  which  was  removed  by  the  dredge  to  fJiedeptlL 
of  15  feet  in  October  and  November,  1888,  has  reformed  across  the 
entire  front  of  the  harbor  entrance,  the  depth  of  the  water  ui)on  it  beiog 
from  9.8  to  13  feet.  Between  the  piers  the  deposit  has  not  been  as  large 
during  the  past  winter  as  it  has  been  in  some  former  years.  The  super- 
structure of  the  north  pier,  which  was  built  in  1872  and  1874,  is  veiy 
much  decayed,  and  in  a  short  time  will  require  renewal. 
•  The  shoreline  now  extends  beyond  the  extremity  of  the  north  pier, 
as  it  was  built  under  original  project  for  improvement. 

The  only  effective  method  which  can  be  applied  at  this  harbor  to  pre- 
vent the  formation  of  a  baf  at  its  entrance  is  to  extend  the  piers  tosach 
a  distance  in  Lake  Michigan  as  will  arrest  the  sand  which  is  carried  by 
wave  action  along  the  adjacent  shore. 

An  estimate  of  the  cost  of  extending  the  north  pier  to  a  distance  of 
300  feet  and  the  south  pier  600  feet  is  as  follows : 

For  300  ruuning  feet  of  crib-worK  in  extension  of  the  north  pier^  24  feet  in 

width,  at  $85 $25,500.00 

For  000  ninuiug  feet  of  crib- work  in  extension  of  the  south  piep,  20  feet  in 

width,  at  |170 42, 000. CO 

For  ciittiDg  down  and  rebuilding  425  running  feet  of  saperstructure  of 

north  pier,  18  feet  in  width,  at  $10 4,250.00 

For  cutting  down  and  rebuildine  365  running  feet  of  snperstractare  of 

north  pier,  12  feet  in  width,  at  $8.50 , 3,102.50 

74,858.50 
Add  10  per  cent,  for  contingencies :...  ......       7,4^25 

Making  a  total  amount  now  estimated  as  necessary  for  the  existing  pro- 
ject of  this  harbor 82,000.00 

The  river  and  harbor  act  of  August  11, 1888^  contained  a  proviso  for 
an  examination  or  survey  of  Kenosha  Harbor  for  a  harbor  of  refuge. 

The  report  of  the  preliminary  examination,  dated  October  20, 1888, 
was  forwarded,  and  a  copy  of  it  is  inclosed  in  the  annual  report  of  this 
year  for  examinations  and  surveys  in  nty  charge. 

Money  statement. 

July  I,  1888,  amount  available * $799.93 

Anion ut  appropriated  by  act  of  Angnst  11, 1888 7,500.00 


8,299.93 
July  1;  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1,  1888 5  443.07 


July  1,  1889,  balance  available 2,856.t€ 


'Amount  (estimated)  required  for  completion  of  exisMng  projoct S2, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  j^ear  ending  June  30,1891  50*  000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
\iarbor  acts  of  1806  and  1867. 
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AMraci  of  proposaU  for  dredging  ^,000  oubio  yards,  SmoBh^  Harbor,  WiaoonHn, 

[Seoelred  in  responae  to  adTertisement  dated  September  8, 1888;  and  opened  September  27, 1888,  by 

Mi^.  Charles  B.  L.  B.  Davis*  Corps  of  Engineers.] 


1 
2 
3 

4 
5 

6 


Frank  B.  Crane,  Chicago,  HI 

Samuel  O.  Dixon,  Racine,  Wis 

^app  d&6illen,  Baeine,  Wis 

Tmman  &  Cooper,  Manitowoc,  Wis ;.w. 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wis 
Christopher  H.  Starke,  Milwaakee,  Wis 


^er  cubic 
yard. 


OeiUa. 


26 
25 
26 
25 
90 
19 


With  approval  of  the  Chief  of  Eogineers,  a  contract  was  eotered  iii to. October  % 
1888,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder  for  this  work. 


CkmuMTokU  statUHct  for  ike  calendar  year  1888. 

(Famished  by  Henry  wmiams,  mayor  of  Kenosha.] 

Name  of  harbor,  Kenosha,  Wisconsin ;  collection  district,  Milwaakee,  Wis. ;  nearest 
port  of  entry,  Milwaakee ;  amonnt  of  revenne  collected  at  the  nearest  port  of  entry, 
§291,492.63. 

Arrivals  and  departures  of  vessels. 


DesoElptlon. 

ArriTsls. 

Departures. 

StMun - 

No. 
61 
163 

Tbns. 

6,008 

22,705 

No. 
50 
162 

Tont, 
5.996 
22,119 

SmU    ...  ...-^ 

« 

TaIaI  ...••••• 

214 

28.713 

212 

28.116 

PrinHpal  arUeles  of  export  and  import, 

KXPOBTS. 

Oats boshels..  10,000  |  Gravel yards..    7,600 

tons..    2,000 


IMPOBTS. 


Total  approximate  value.  |33,000. 


cords.. 

Goal tons.. 

Total  approximate  valoe,  $830,000. 


12,000  I  Lnmber feet,  B.  M..  10,550,000 

12,000  I  Wood cords..  2,500 


II  x8. 

IMPEOVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Olject—'JiO  provide  a  shelter  for  the  protection  of  vessels  engaged  in 
the  tjommerce  of  the  city  of  Waukegan. 

Prcject— In  1852  an  appropriation  of  $15,000  was  made  for  the  "im- 
provement of  the  harbor  and  breakwater  at  Waukefjan,  111."  The  plan 
adopted  was  a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One 
crib,  30  feet  by  25  feet,  was  placed  in  position^  but  was  canied  away  by 
a  Btorm  and  the  work  then  abandoned.    In  1872  an  examination  and 

BNG  89 ^131 
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report  were  made,  as  called  for  by  the  river  and  harbor  act  of  that  year. 
This  plan  contemplated  a  breakwater  in  24  feet  of  water.  No  atnoo 
was  taken  on  this  report. 

The  character  of  the  improvement  of  this  harbor  is  aooaewhat  different 
from  that  of  other  points  on  the  Great  Lakes.  Most  of  the  imjiroFemeDts 
have  consist*  d  in  deepening  the  mouths  of  streams  emptying  into  tk 
lake,  but  at  Waukegan  tbere  is  only  a  creek  emptyings  into  the  lake  and 
it  is  of  no  importance  for  harbor  purposes. 

The  present  project  was  ado]>ted  in  1880,  its  inteution  being  tocoD- 
struct  an  exterior  basin  of  sufficient  capacity  to  meet  the  requiremeDts 
of  the  lo(;al  trade  by  i  iclosing  a  portion  of  Lake  Michigan  within  piers 
constructed  of  pile- work,  and  an  entrance  channel  between  piers  from 
a  depth  of  12  feet  of  water  in  Lake  Michigan  to  the  basin.  Thechanuel 
and  banin  to  be  excavated  by  dredging  to  the  depth  of  12  feet. 

Present  works, — The  length  of  the  north  pier  is  1,259.6  feet ;  the  len^h 
of  the  south  i)ier  is  1,024.9  feet,  making  a  total  length  of  pier-work  of 
2,284.5  feet. 

The  north  pier,  which  incloses  the  basin,  is  comprised  of  three  sec 
tions,  the  first  of  which  runs  easterly  from  inside  the  shore-line  as  it  ex- 
isted in  1879  for  a  distance  of  345  feet  into  the  lake.  This  section  k 
comprised  of  a  single  row  of  12  by  12  inch  squared  pine  i)iles,re-enforceil 
at  the  angle  or  outer  end  for  a  length  of  80  feet  with  oak  piles  driven 
at  a  distance  of  12  feet  from  the  front  row,  the  interior  space  being  filled 
with  stone  ballast. 

The  next  section  of  pile- work,  16  ieet  wide,  runs  in  a  southerly  direc- 
tion lor  a  distance  of  380.8  feet  to  the  channel  angle. 

The  outer  section  of  16  feet  in  width,  which  runs  in  an  easterly  direc- 
tion for  a  distance  of  533.8  feet  from  the  channel  angle  into  Lake  Mich- 
igan, is  comprised  of  two  rows  of  closely-driven  white  oak  piles,  divided 
into  sections  by  cross  rows  driven  at  distances  of  about  32  feet  apart, 
double-sheeted  with  3inchpine  plank  and  filled  with  stone  ballast  to  a 
height  of  2  feet  above  datum. 

The  south  pier  is  built  upon  a  prolongation  of  the  line  of  the  soutli 
side  of  Madison  street,  in  the  city  of  Waukegan,  The  inshore  section 
of  this  pier,  140.3  feet,  is  comprised  of  a  single  row  of  square  pine  pil^ 
of  dimensions  12  iuches  by  12  inches  by  18  feet,  with  the  exception  of 
the  outer  24  piles,  which  are  22  feet  in  length  and  12  inches  square. 

The  next  outer  section  of  100  feet  in  length  is  constructed  of  round 
white  oak  piles,  each  30  feet  in  length,  driven  on  alignment  at  distances 
of  3  feet  from  center  to  center,  and  sheeted  with  two  rows  of  planks  of 
dimensions  3  inches  by  12  inches  by  22  feet,  driven  close  and  breaking 
joints,  and  s])iked  to  the  wales  which  inclose  and  secure  the  round  piles. 

The  next  section  to  the  eastward  of  109  feet  in  length  is  built  witb 
round  white  oak  piles,  each  30  feet  long,  driven  at  distances  of  3  feet 
from  center  to  center  and  secured  with  binders.  On  the  south  side  of 
this  row  pine  piles  of  8  iuches  by  12  inches  by  26  feet  are  driven  in  close 
contact  and  bolted  to  the  binder  and  re-enforced  with  a  pine  binder  ot 
3  bv  12  inches. 

The  outer  section  of  this  pier,  675.6  feet  in  length,  is  comprised  of 
two  parallel  rcAvs  of  white  oak  piles  of  31  feet  in  length,  driven  in  close 
contact  at  distances  of  14  feet  from  center  to  center  of  rows  and  di- 
vided into  sections  of  about  32  feet  each.  These  rows  are  secured  and 
bound  in  i)lace  by  means  of  wales,  binders,  screw-bolt«,  and  tie-rods, in 
a  similar  manner  to  those  of  the  outer  section  of  the  north  pier. 

On  the  south  side  of  the  north  row  a  double  sheeting  of  pine  plank 
3  inches  by  12  iucUea  \>y  '2.'!  ^\i^\»  V^  <ix\N^si\.  ^\i^^>^\kftd  to  the  wales  in  » 
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similar  mahuer  to  the  second  section.  The  interior  of  this  section  has 
been  filled  with  stone  ballast  to  a  height  of  2  feet  above  the  water-sur- 
face when  at  datam,  bat  in  some  places  it  has  settled  somewhat  below 
that' level. 

In  the  construction  of  these  piers  it  has  been  necessary  to  place  a 
riprap  of  stone  along  the  outer  sides  of  the  piles  as  fast  as  they  have 
been  driven. 

Depth  of  water, — Before  work,  was  commenced  upon  this  harbor,  the 
distance  from  the  line  of  shore  in  front  of  which  the  piers  have  been 
constrncted  to  the  natural  depth  of  12  feet  of  water  in  Lake  Michigan, 
was  about  870  feet,  but  as  the  work  h^»  progressed  an  extensive  accre- 
tion has  been  formed  to  the  northward  of  the  harbor.  The  shore-line 
now  intersects  the  north  pier  at  a  distance  of  570  feet  outside  or  to  the 
eastward  of  the  line  of  shore  as  it  existed  in  1879,  and  the  de^th  of  12 
feet  of  water  is  about  350  feet  outside  that  former  line  of  depth,  or  more 
than  1,200  feet  to  the  eastwai*d  of  the  line  of  shore  of  1879. 

A  large  deposit  of  sand  has  also  been  made  in  the  interior  of  the 
basin. 

Operations  during  the  fiscal  year. — By  purchase  of  materials  In  open 
market  and  hired  labor,  an  extension  of  248  feet  in  length  was  made  to 
the  south  pier  in  1888.  This  work  was  commenced  on  the  1st  of  Sep- 
tember and  completed  on  the  10th  of  December,  with  the  exception  of 
the  delivery  of  53  cords  of  stone  ballast.  This  quantity  of  stone  is  yet 
due  to  this  section  of  the  pier,  and  will  be  placed  iu  the  same  shortly. 

On  October  9, 1888,  a  contract  was  entered  into  with  the  (jreen  Bay 
Dredge  and  Pile-Driver  Company  for  dredging  an  entrance  channel 
from  the  line  of  12  feet  of  water  in  Lake  Michigan  to  the  west  end  of  the 
outer  section  of  the  north  pier  and  in  the  harbor  basin,  the  length  of  the 
entrance  channel  being  about  800  feet,  and  its  width  120  feet.  The  di- 
mensions of  the  basin  to  be  500  feet  by  160  feet. 

The  contractors  commenced  dredging  under  this  contract  on  the  25th 
of  May,  1889,  and  up  to  this  date  have  taken  out  17,805  cubic  yards  of 
material. 

Remarks  and  recommendations. — Both  the  north  and  south  piers  are 
carried  beyond  the  line  of  12  feet  of  water  as  it  existed  in  1870,  but 
since  their  construction  the  accretions  on  the  north  side  of  the  harbor 
have  gathered  to  sii^h  an  extent  as  to  have  materially  changed  the  pre- 
existing conditions  in  the  depth  of  water.  The  eastern  extremity  of  the 
north  pier  extends  now  but  350  feet  beyond  the  intersection  of  the  shore- 
line with  the  pier,  and  the  present  line  of  12  feet  of  water  is  at  a  dis- 
tance of  about  300  feet  beyond  the  pier  extremities. 

For  economical  considerations,  and  in  order  to  maintain  a  channel  of 
12  feet  in  depth  into  the  harbor  basin  for  a  period  of  five  years,  each 
of  the  piers  should  be  extended  into  the  lake  to  a  further  distance  of 
500  feet,  for  the  reason  that  under  the  present  conditions  only  a  con- 
stant use  of  the  dredge  will  maintain  a  navigable  channel.  The  unap- 
propriated balance  of  $46,000  will  do  the  necessary  dredging  for  the 
proposed  interior  basin,  but  in  order  to  extend  each  of  the  piers  to  a 
further  distance  of  500  fee^  an  additional  sum  of  $75,000  will  be  re- 
quired, as  follows : 

For  500  mnning  feet  of  crib-work  in  extension  of  tho  north  pier,  20  feet  in 
width,  at  $75 |:J7,500 

For  500  running  feet  of  crib-work  in  extension  of  the  south  pier,  20  feet  in 
width,  atf75 37.500 

Total Vo.^m 
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The  estimated  cost  of  $75  per  raDning  foot  of  pier  20  feet  in  width 
may  seem  excessive,  but  experience  at  this  harbor  has  shown  that  it 
will  be  necessary  for  tbo  stone  foundations  to  extend  down  to  the  top 
of  the  clay  formation,  which,  upon  the  lines  of  the  proposed  extensiooss, 
is  at  a  depth  of  20  feet  below  datum. 

Money  statement. 

July  I,  1888,  ainonnt  available |^4.@0 

A.moant  appropriated  by  actof  An|^agt  11, 1888 25,000.09 

85,274.90 
July  1,  1889,  amoont  expended  daring  fiscal  year,  exclaaiye  of 

liabilities DntBtanding  July  1.  1888 $11,040.17 

July  1,  1889,  amonnt  covered l)y  existing  contracts 7. 076. 96 

«  18,117.13 

July  1,  1889,  balance  available 7,157.67 

{Amouh t  (estimated)  required  for  completion  of  existing  project 121, 000. 06 
Amonnttbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891    75, 000.06 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18d6  and  1867. 


Ahairact  of  propoMlsfar  dredging  60,000  cubic  yardM,  WoMkegan  Harbor,  IlUmoia, 

[ReoeiTod  in  TespooBe  to  advertisement  dated  September  8,  1888,  and  opened  September  27.  I868L  br 

Mig.  Charles  S.  L.  B.  DavU  Cdtps  of  £ngineen.]  >  *->^  ^ 


No. 


1 
2 
3 

i 
6 
6 


Name  and  address  of  bidder. 


Peraxbk 
yiiC 


Samuel  O.  Dixon,  Racine,  Wis 

Knapp^Gillen,  Racine,  Wis 

lYank  R.  Crane,  Chicago,  Hi 

Tniman  &  Cooper  Manitowoc,  Wis -v 

Green  Bay  Dreoge  and  Pile  Driver  Company,  Green  Bay,  Wis 
Christopher  H.  Starke,  Milwaukee,  Wis 


Omii. 


IT 

a 

3S 

n 
u 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  October  9, 
1888,  with  Green  Bay  Dredge  and  Pile  Driver  Company,  the  lowest  responsible  bid- 
ders for  the  work. 


Ccmmercial  etaiisHca  for  the  calendar  year  1888. 

[Furnished  by  H.C.  Hntchinson,  mayor  of  Wankogan.] 

Name  of  harbor,  Waukegan,  III. ;  collection  district,  Chicago,  111. ;  nearest  port 
of  entry,  Chicago,  III. ;  nearest  iight-bonse,  Waukegan,  III.;  amonnt  of  revenne  col- 
lected at  nearest  port  of  entry,  $4,977,389.43. 

Arrivale  and  departures  of  veeeeU, 


Description. 

Steam 

SaU 

Total 

. . -*  I  , 


Depftxt- 
nres. 
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PHneipal  ariiole$  of  export  and  impart 


EXPOBTS. 


Beftos bushels..  500 

Be«r bairols..  10,000 

Brick number..  200,000 

Baiter pounds..  155,000 

Bega dozen..  72,000 

Fisn pounds..  240,000 

1 

Apples barrels..  580 

Bark cords..  460 

Brick number..  280,000 

Flour barrels . .  5, 475 

Hay tons..  350 

Ironandsteel pounds..  504,000 

I«eatheir do  ...  9,000 

Eggs dozen..  55,000 

Lumber feei^B.M..  687.000 

Lath number  .  600,000 

Lime ...barrels..  6,500 


Leather .pounds . 

Lumber  ..  feet,B.M. 

Lumber,  manufactured cars. 

Oats bushels. 

Wool '. pounds. 


IMPOBTS. 


Beer  and  liquors barrels. 

Coal tons. 

Com f. bushels. 

Hides pounds. 

Merchandise,  general tons. 

Oil barrels. 

Plaster,  rock tons. 

Provisions pounds. 

Salt barrels. 

Shingles number. 

Stone,  building cords. 


546,000 

300,000 

15 

18,000 

420,000 


3,193 

8,860 

^500 

1, 920. 000 

24,960 

1,671 

15 

21,700 

,      is.  270 

1,817 

138 


II  xg. 

IMPROVEMENT  OP  THE  FOX  AND  WISCONSIN  BIVEKS,  WISCONSIN. 

DnriDg  the  past  fiscal  year  the  following  work  has  been  done  on  the 
Fox  Biver,  in  accordance  with  the  river  and  harbor  act  of  August  11, 
1888. 

The  subject  of  the  improvement  of  the  Wisconsin  River  was  referred 
to  the  Board  of  Engineers  for  fortifications  and  river  and  harbor  im* 
provements,  and  the  report  of  the  Board  was  published  in  House  Ex. 
Doc.  No.  65,  Forty-ninth  Congress,  second  session. 

The  Board  decided  against  the  application  of  wing-dams  as  a  means 
of  improvement,  and  recommended  that  no  more  work  be  done.  lIo 
work  has  therefore  been  done,  and  no  money  was  appropriated  for  the 
improvement  of  this  river  in  the  act  of  August  11, 188vS. 

Upper  Fox. — The  navigation  of  the  river  from  Portage  to  Lake  Win- 
nebago was  maintained,  such  repairs  to  dams  and  locks  and  such  dredg- 
ing as  was  necessary  to  maintain  the  existing  depth  being  done. 

One  hundred  and  forty  thousand  eight  hundred  and  eighty-two  cubic 
yards  of  material  were  dredged  from  the  bars  on  the  Upper  Fox,  of 
which  35,899  cubic  yards  were  of  very  hard  clay  and  gravel.  In  addition 
to  these  amounts  deposits  of  sand  were  removed  from  the  chambers  and 
recesses  of  the  locks. 

Lower  Fox. — Extensive  repairs  were  made  to  the  dredging-plant  and 
tug-boats.  One  dredge  was  almost  entirely  rebuilt,  only  the  old  boiler, 
engine,  and  some  of  the  machinery  being  retained. 

A  revetment  wall  at  Little  Kaukauna  was  constructed  on  the  river 
side  of  the  canal  bank,  extending  from  the  left  abutment  to  the  head  of 
the  lock,  a  distance  of  520  feet. 

In  the  construction  of  the  Appleton  Lower  Dam,  a  crib-dam  425  feet 
long  with  five  20-foot  sluice-ways  with  stone  piers  and  abutments,  350 
cnbic  yards  of  dry  stone  wall  were  laid  in  the  revetment  wall  and  608 
cubic  yards  of  cement  masonry  laid  in  the  piers  and  connecting  walls, 
completing  the  masonry  for  the  sluices. 


2086     REPORT  OP  THE  CHIEF   OP  ENGINEERS,  U.  S.  ARMY. 

Extensive  repairs  were  made  to  the  Bapid  Groche  and  the  Mennsha 
locks. 

Ten  thousand  eight  hundred  and  eighty-three  cubic  yards  of  hardpan, 
clay,  and  gravel,  and  47  cords  of  stone-were  removed  from  the  Menasha 
River. 

It  is  proposed  to  widen  the  Menasha  Canal  to  100  feet  on  the  bottom 
and  to  deepen  it  to  8  feet  below  the  level  of  the  crest  of  the  Menasha 
Dam,  and  one  cut  was  made  the  entire  length  about  45  feet  wide,  re- 
moving 31,917  cubic  yards  of  very  hard  material. 

In  accordance  with  the  river  and  harbor  act  of  August  II,  1888,  re^ 
serving  $5,000  for  deepening  the  south  outlet  of  Lake  Winnebago,  at 
Keenah,  Wis.,  11^02  cubic  yards  of  hard  material  were  dredged  from 
the  Neenah  outlet. 

In  accordance  with  a  proviso  in  the  same  act  of  Congress  a  survey  of 
the  Fox  River  between  De  Pere  and  Green  Bay  was  madB  and  the  pro- 
posed channel  located.  Twentyfoar  thousand  two  hundred  and  fifty- 
one  cubic  yards  of  clay,  sawdust,  etc.,  were  removed  from  the  channel 
and  dumped  between  the  De  Pere  Dock  and  the  right  shore. 

For  the  details  of  the  work  and  for  the  minor  repairs  to  the  mechan- 
ical structures  on  the  Upper  and  Lower  Fox,  attention  is  respectfully 
invited  to  the  very  full  report  of  Assistant  Engineer  C.  A.  Fuller, 
hereto  appended. 

The  description  of  the  lands  needed  for  the  site  of  the  levee  to  he 
constructed  at  Portage,  Wis.,  was  forwarded  to  the  Attorney -Geuer^ 
for  examination,  and  the  United  States  attorney  for  the  western  dis- 
trict of  Wisconsin  has  been  directed  by  the  Department  of  Justice  to 
make  the  necessary  investigation  of  the  titles  and  to  institnte  condem- 
nation proceedings  for  acquiring  lands  where  the  title  is  objectionable. 

Navigation  was  continued  during  the  season  of  1888  until  closed  hy 
ice  November  20,  1888.  It  was  partially  resumed  on  April  8, 1989,  and 
wholly  so  on  the  30th  of  the  same  month. 

During  the  past  season,  and  the  present  until  the  recent  June  rains^ 
the  water  has  been  extremely  low.  On  the  Upper  Fox  in  May,  1889, 
the  depth  of  the  water  on  many  of  the  bars  was  less  than  2J  feet. 

During  the  season  of  navigation  the  mill-owners  have  continued,  and 
still  continue,  to  take  water  from  the  pools  above  the  Appleton  and 
Menasha  dams  much  in  excess  of  the  discharge  of  the  Fox  Blver,  thas 
reducing  the  levels  of  Lake  Winnebago  and  Little  Lake  Butte  des  Morts 
below  the  crests  of  the  dams.  This  is  a  constantly  growing  evil.  On 
the  8th  of  November,  1886,  a  suit  was  filed  in  equity  in  the  United 
States  court  of  the  eastern  district  of  Wisconsin,  against  the  Winne- 
bago Paper  Company  and  some  thirty  other  mill -owners  at  Neenah  and 
Menasha,  to  restrain  them  from  taking  water  for  hydraulic  power  or 
other  purposes  during  the  season  of  navigation  from  the  level  of  Ijake 
Winnebago,  above  the  Government  dam  at  the  city  of  Menasha,  when 
the  level  of  the  water  in  said  lake  is  at  or  below  the  crest  of  said  dam. 
The  defendants  filed  their  plea  and  on  March  5, 1887,  repUpation  was 
duly  filed.  During  the  spring  and  summer  of  1888  the.  United  States 
produced  witnesses  and  took  testimony  from  time  to  time  before  the 
master  in  chancery.  The  defendants  obtained  further  time  in  which 
to  put  in  their  proof,  and  here  the  matter  rests. 

Expenditures  for  the  improvement  of  the  Fox  River,  and  for  new 
works,  have  been  made  from  the  appropriations  for  "  Improving  Fox 
Eiver;"  the  expenditares  for  repairs,  maintaining  and  operating 
works,  from  the  indefinite  appropriation  for  ^^  Operating  and  care  (^ 
canals  and  other  wotk%  oi  T\d.\\^^\AOTi? 
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PROPOSED  APPLICATION  OP  FUNDS  AVAILABLE   FOR  EXPENDITURES 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1890. 

The  balance  of  the  funds  available  and  on  hand  will  be  expended  in 
coutiuaing  the  construction  of  the  lower  dam  at  Appleton^  in  renovat- 
ing the  Kaukauna  second  lock  and  Eureka  Lock,  in  completing  the 
repairs  of  the  Rapid  Croche  Lock,  and  the  deepening  of  the  Menasha 
Canal  and  the  river  channels  to  6  feet  at  low  water. 

Of  the  balance  on  hand  and  reported  in  the  accompanying  financial 
statement,  not  all  is  available  for  the  improvement  of  Fox  River.  Of 
the  amount  reported  $4,590.71  is  a  balance  remaining  from  allotments 
of  $10,000  made  by  the  Chief  of  Engineers  by  authority  of  the  Secre- 
tary of  War,  under  dates  of  October  24,  1888,  and  May  JO,  1889,  to 
carry  out  the  intention  of  the  provisions  of  the  special  act  of  March  3, 
1875,  **to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
the  State  of  Wisconsin,"  and  applicable  only  to  acquiring  lands  for 
sites  and  to  pay  expenses  relating  to  damages  arising  from  overflowing 
of  lands,  etc.  These  allotments  are  used  principally  for  the  legal  ex- 
penses incurred  in  defending  the  suits  for  flowage  damages  against  the 
United  States  now  pending  in  the  State  courts. 

Tlie  river  and  harbor  act  of  July  5,  1884,  appropriated  $10,000  for 
**  maintaining  the  channel  between  De  Pere  and  Green  Bay,'^  which 
money  is  being  expended  for  that  purpose. 

By  the  river  and  harbor  act  of  August  11, 1888,  $5,000  of  the  $100,000 
appropriated  for  continuing  the  improvement,  was  reserved  for  deep- 
ening the  south  outlet  of  Lake  Winnebago  at  Neenah,  Wis.,  and  by  the 
same  act  $6,000  was  reserved  for  building  the  levee  at  Portage,  Wis., 
wliich,  with  the  $6,000  appropriated  by  the  act  of  August  5, 1886^  and 
made  available  by  the  act  of  August  11,  1888,  makes  $12,000  in  all 
available  for  this  purpose. 

These  amounts  will  be  expended  in  accordance  with  the  requirements 
of  these  acts  T>f  Congress^ 

PBOPOSED  APPLICATION  OF    FUNDS  ASKED    FOE    THB    FISCAL  TEAR 

ENDING  JUNE  30,  1891. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under 
the  project  contained  in  the  report  of  the  Board  of  Engineers,  dated 
September  17,  1884,  approved  by  the  Secretary  of  War  December  10, 
1884  (see  Report  of  Chief  of  Engineers,  United  States  Army,  for  1885, 
pages  2041  to  2046,  inclusive),  as  further  modified  by  authority  of  the 
Chief  of  Engineers,  upon  the  recommendation  of  the  Board  of  Engineers 
for  fortifications  and  for  river  and  harbor  improvements.  May  14, 
1886,  which  project  as  modified  contemplated  the  rebuilding  of  the 
Cedars  Lock,  the  renovation  of  the  old  locks  as  they  require  it,  and  the 
deepening  and  widening  the  channel  of  the  Fox  Eiver  throughout  to  6 
feet  depth  and  100  feet  width,  without  reference  to  the  original  project. 

This  forms  part  of  the  original  project,  the  object  of  which  was  to 
secure  a  cheap  route  of  transportation  from  the  Mississippi  Kiver  to  the 
Oreat  Lakes  and  Atlantic  sea-board,  the  advantages  of  which  are  set 
forth  in  numerous  reports,  and  especially  in  the  report  of  Maj.  G.  K. 
Warren,  Corps  of  Engineers,  in  the  Eeport  of  the  Chief  of  Engineers 
ibr  1868,  page  357,  and  in  the  report  of  the  select  committee  on  trans- 
portation routes  to  the  sea-board,  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers  contained  in  House  Ex.  Doc.  No.  65,  Forty- nintlL 
Congress,  second  session. 
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It  is  proposed  to  apply  funds  given  by  Congress  to  first  improve  the 
navigation  of  the  river  by  deepening  and  widening  the  channels  throagb- 
ont,  by  rock  excavation  and  dredging,  to  the  full  capacity  of  the  exist- 
ing locks,  in  order  that  the  full  benefit  of  the  locks  already  bailt  will  be 
attained  and  remain  available. 

This  river  has  its  effect  upon  rates  on  all  freight  carried  to  points  in 
the  Fox  River  Valley,  which  is  the  most  thickly-settled  portion  of  the 
interior  of  Wisconsin  and  an  important  manafacturiDg  region;  all 
freights  during  the  season  of  navigation,  and  particularly  Lea vy  freights, 
are  reduced  to  near  the  price  of  water-carriage,  whether  carried  by  boat 
or  by  the  competing  railroads;  and  for  the  reason  that  it  is  a  regulator 
of  freights  it  is  of  such  value  that  the  works  should  be  maintained  and 
the  navigation  improved  at  least  to  the  extent  contemplated  by  the 
modified  project  of  1884. 

Money  statement. 

July  1, 1888,  amount  available $19,939.61 

Fuel  Bold  to  officers,  deposited  to  credit  of  appropriations 19(1 50 

Amount  appropriated  by  act  of  August  11,  1888 100,000.09 

120, 130. 11 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 #61,809.51 

July  l,18b9,  outstanding  liabilities 1.25 

•- 61.870.75 


July  1,  1889,  balance  available 58.259.35 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 446. 000. 00 

Amount  tbatcanbe  profitably  expended  in  fiscalyearending  JaneSO,  1891  200,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  act«  of  1866  and  1667. 


FOX  RIVER. 

[REPORT  OF  MR.   C.   A.  F17IXKR.  ASSISTANT  RHGINKBR. 

UmTKD  States  Engikeer  Office. 

Appletim,  W%9.y  Julg  1, 1889. 

Major:  I  bave  tbe  bonor  to  submit  the  following  report  of  operations  upon  Uie 
improvement  of  tbe  Fox  River,  Wisconsin,  from  Portage  to  Green  Bay,  for  tbe  fiscal 
year  ending  Juno  30,  1889: 

Work  during  tbe  year  consisted  principally  in  renovating  tbe  old  Rapid  Crocbe 
and  Menasba  locks;  in  commencing  the  construction  of  anew  lower  dam  at  Appl*"- 
ton ;  in  building  a  revetment  wall  along  tbe  canal  bank,  between  the  Little  Kau- 
kanna  Dam  and  the  head  of  the  lock :  in  completing  the  excavation  by  dredging  of 
a  6-foot  channel  between  the  foot  oi  Lake  Winnebago  and  the  Menaaba  Canal ;  in 
dredging  the  channel ;  in  making  repairs  of  boats  and  dredges  and  incidental  re- 
pairs of  locks,  dams,  and  canal  banks. 

Navigation  throughout  the  line  was  continued  until  closed  by  ice  on  the  20th  of 
November,  1883.  It  was  partially  resumed  on  the  8th  of  April,  1889,  and  wholly  eo 
on  the  30th  of  the  same  month. 

The  following  outline  of  operations  between  Green  Bay  and  Portage  under  sepa- 
rate heads,  viz:  '^Operating  and  care  of  canals  and  otber  works  of  navigatioo,^ 
"  Improving  Fox  River,"  and  **  Improving  Fox  and  Wisconsin  rivers,  Wisconsin,"  i« 
respectfully  submitted. 

operating  and  cars  of  canals  and  other  works  of  KAV10A.TI0N. 

De  Pert  Lock  and  Dam, — A  leak  at  the  upper  right-wing  wall  was  stopped  by  driv- 
ing sheet-piling  and  filling  with  clay,  and  a  leak  near  the  right  abutment  of  the  dam 
was  stopped  by  puddling  in  30  cubic  yards  of  clay. 

Zdttle  Kaukauna  Lock  and  Damn-Slight  repairswere  made  to  the  locks ;  logs  were 
removed  from  the  sluice-way,  aTi^\.Yvft\a\^T  >R%aT«^^\t^. 
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Bapid  Croche  LocJc. — Dredge  No.  2  was  towod  from  Menasha  and  partly  put  in  cof- 
rer-dams  above  and  below  the  lock,  putting  in  1,000  cubic  yards  of  clay  in  the  lower 
and  400  cubic  yards  in  the  upper  one.  The  dredge  was  then  towed  to  the  third  level 
of  the  Kaukauna  Canal,  and  the  dams  were  completed  by  laborers'  work. 

A  centrifugal  pump  and  engine  were  set  up  and  the  water  was  pumped  out  and  kept 
ont  during  the  progress  of  the  work.  Old  floor  planks  were  removed  and  hoisted  out 
of  the  look  ;  3*20  feet,  B.  M.,  of  timber  were  framed  and  bolted  on  the  mud-sills,  and  20 
cnbic  yards  of  concrete  jSlled  in  the  spaces  between  the  sills.  The  gates  and  miter- 
sills  were  removed,  and  new  miter-siUs  framed^  placed,  and  bolted.  The  joints  in  the 
breast  wall,  upper  recess  walls,  and  in  rear  of  the  hollow  quoins  were  raked  out  and 
repointed  with  Portland  cement.  Nine  thonsaud  two  linudred  and  forty-seven  super- 
ficial feet  of  double  plailking  were  placed  and  spiked  on  the  floors,  and  600  super- 
ficial feet  of  old  planking  removed  from  the  apron,  refitted,  and  replaced.  The 
grates  were  repaired  and  rehung;  the  pump  removed  and  the  engine  laid  up. 

On  the  30th  of  April,  188D,  Dredge  No.  2  made  an  opening  in  the  coffer-dams  for  the 
passage  of  boats,  and  on  the  10th  of  May  the  dredge  completed  their  removal. 

There  were  expended  on  these  repairs,  36,320  feet,  B.  M.,  of  pine  lumber,  4,700 
pounds  of  spikes,  121  barrels  of  Milwaukee  cemeut,  2  barrels  of  Portland  cement,  and    - 
§,186  feet,  B.  M.,  of  white-oak  lumber. 

Four  solid  gates  were  framed,  ironed,  and  hung. 

There  were  expended  on  the  gates  16,9(54  feet,  B.  M.,  of  pine  and  4,050  feet,  B.  M.,  of 
white-oak  lumber.  There  were  used' in  the  gates  4,669  pounds  of  boltn,  plates,  etc., 
and  3,604  of  cast-iron  valves. 

Kaukauna  Fifth  Lock. — Stones  in  the  head- walls  that  had  been  displaced  by  passing 
boats  were  replaced,  and  timber  coping  was  framed,  placed,  and  bolted  on  both 
w^alls. 

Bepair$  ofw<ut^weir, — The  old  weir  was  taken  out  and  150  cubic  yards  of  clay  ex- 
cavate<l;  14,000  feet,  B.  M.,  of  pine  timber  were  framed  and  bolted  in  the  cribs,  and 
the  cribs  tilled  with  14  cords  of  stone.  The  sides  and  bottom  were  planked  with 
5,430  feet  of  pine  and  75  cubic  yards  of  clay  were  puddled  around  the  walls ;  870 
pounds  of  drift-bolts  and  300  pounds  of  nails  were  expended. 

Repairs  of  the  lock-housej  Kaukauna  Fifth  Look, — Vitty-^ve  cubic  yards  of  masonry 
were  laid  in  the  cellar  walls  The  roof,  sides,  and  floor  repaired,  and  a  new  chimney 
was  built.    The  house  was  painted,  and  the  windows  and  doors  were  repaired. 

There  were  expended  on  this  work  10,969  feet,  B.  M.,of  pine  lumber,  1,000  brick, 
and  77  bushels  of  common  lime. 

KaukauiM  Fourth  Look, — One  lower  gate  was  taken  out ;  the  arms  and  hangings 
were  repaired,  and  the  gate  was  replaced.  The  valve-rods  and  capstan  platforms 
were  repaired. 

Kaukauna  .Third  Look, — Four  gate  spars  were  made  and  placed;  the  capstan  plat- 
forms and  valve-chains  repaired. 

Kaukauna  Second  Loch^The  capstan  platforms  and  valve-rods  were  repaired,  and 
new  spars  framed  and  placed  on  the  gates. 

Kaukauna  First  Lock.^lfo  repairs  were  required. 

Kaukauna  Dam. — Three  bents  and  72  linear  feet  of  foot-bridge  were  rebuilt  in  the 
sluice-way,  and  logs  and  drift  timber  were  removed  from  the  sluice. 

Kaukauna  Canal  hanks, — Six  hundred  and  twenty-five  cubic  yards  of  clay  were  placed 
and  puddled  in  the  banks  of  the  fourth  and  fifth  levels ;  525  cubic  yards  of  clay  and 
66  cords  of  rubble-stone  were  placed  along  the  right  bank  of  the  first  and  second  levels 
to  raise  and  strengthen  them.  Leaks  near  the  heads  of  the  Fourth  and  Fifth  looks 
were  fille<l  with  IHO  cnbic  yards  of  puddled  clay  and  riprapped  with  10  cords  of  rub- 
ble-stone. 

Little  Chute  ComJnned  Locks. — The  valve-chains  on  platforms  were  repaired. 

Litth  Chute  Second  Lock.— AM  four  of  the  capstan  platforms  were  repaired. 

Little  Chute  First  Lock. — No  repairs  were  required. 

Little  Chute  Dam, — Now  horses  and  32  linear  feet  of  stringers  were  framed  and 
placed  in  the  sluice-way  and  32  linear  feet  of  the  foot-bridge  were  replanked. 

Cedar  Dam, — Slight  repairs  were  made  in  rear  of  the  left  abutment. 

Cedar  Look. — ^The  recess  valve-gearing  was  repaired  with  75  pounds  of  new  iron 
castings'. 

AppJeton  Fourth  Lock, — Twenty-five  cubic  yards  of  clay  were  fuddled  in  near  the 
head  of  this  lock. 

AppUion  Third  Lock.— Blight  repairs  were  made. 

AppUion  Sfcoud  Lock, — No  repairs  were  made. 

Appleton  First  Lock, — Twenty-five  cubic  yards  of  clay  were  placed  in  rear  of  the 
head-wall,  and  puddled,  and  capstan  platform  repaired. 

Appleton  Upper  i>am.— No  repairs  were  required. 

Menasha  Dock, — Coffer-dams  were  put  in  above  and  below  the  lock,  by  Dredge 
No.  3,  and  laborers'  work.  A  centrifugal  pump  and  an  engine  were  set,  the  water 
pumped  out  and  kept  so.    Large  quantities  of  ice  andsno^  vt«t^\jQi^&&Tx^'QX>^x^^(^ 
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limo  to  ti'!io,  28t2  cubic  yards  of  mnd  were  excavated  from  the  lock-pit  and  boii^tfd 
oiu.  All  of  the  old  po8U,  girts,  plauks,  etc.,  were<takeu  ont  and  replaced  by  n^v. 
The  old  gates  were  removed,  new  solid  ones  frametl  aod  ironed,  rehong,  and  ibe 
maneuvering  gear  attached.  The  old  upper  miter-sill  and  platform  were  taken  obi: 
8ii  cubic  yards  of  gravel  for  a  supporting  wall  exoavated,  and  19t>  cubic  yardd  of 
cement  masonry  laid  in  the  wall.  A  new  miter-sill  was  frauied  and  Iwlted  id  place 
Nearly  all  of  the  stone  in  the  walls,  2,743  cubic  yards,  was  taken  out  and  relud. 
One  hundred  and  fourteen  cubic  yards  of  cement  masonry  were  laid  in  the  apper 
wing- walls;  the  walls  were  coped  with  timber  and  flat  stone.  One  thoosand  five 
hundred  and  eighty-nine  linear  feet  of  mud-sills  were  put  in  between  the  old  ones, 
and  the  intermediate  spaces  tilled  with  concrete.  Four  capstan  platforms  and  the 
n<MeH»ary  snubbing  posts  were  framed  and  placed,  completing  the  repairs. 

The  pump  was  removed,  the  engine  laid  up,  tools  stored,  and  the  force  discharged. 

The  coder-dams  were  taken  out  by  Dredge  No.  3. 

There  were  expended  on  repairs  12^5.848  feet,  B.  M.,  of  pine  and  37,760  feet,  B.  M-, 
of  oak  lumber;  1,5^9  linear  feet  of  oak  mnd-sills;  21,552  ponnds  of  iron  rods,  bolt*, 
plates,  castings,  etc.;  r>,()00  pounds  of  spikes:  400  pounds  of  nails  ;  125  barrels  of 
Milwaukee  cement  and  I  of  Portland  cement,  and  69  cubic  yards  of  sand. 

Menasha  Dam. — Slight  repairs  were  made  to  the  sluice-gates. 

Eureka  Lock. — The  lower  gates  were  repaired. 

Euraka  Dam. — Three  sluice-gates  were  repaired  by  putting  in  new  plank& 

lierlin  Lock. — Repairs  were  made  to  the  lower  gates,  and  new  spar  was  framed  and 
placed.  Forty-one  poat«  and  2()0  rods  of  barbed  wire  were  set  and  other  repairs 
made  lo  a  part  of  the  line  fence,  to  replace  that  which  was  carried  away  by  high 
water. 

Berlin  Dam. — A  break  in  the  dam  was  repaired  with  timber  sheet-piling,  hnub- 
niats,  clay,  and  mbble-stone.  One  thousand  eight  hundred  and  twelve  feet,  B.  M., 
of  pine  lumber,  1  keg  of  nails,  and  14  cords  oi  rubble-stone  were  purchased  and 
placed. 

White  Hirer  Lock. — Two  hundred  feet  of  barbed  wire,  25  cedar  posts,  200  feet,  B. 
M.,  of  fencing  boards,  and  25  i)oifnds  of  nails  were  purchased  and  expended  la 
making  repairs  to  the  lino  f«ince  on  Government  property  adjacent  to  this  lock. 
.     Princeton  Dam.— A  break  was  repaired  by  putting  in  119  brush-mats,  20  oords  of 
rubble- stone,  80  cubic  yards  of  gravel,  and  75  of  clay. 

Grand  Jlirer  Lock. — A  portion  of  the  line  fence  that  had  be^n  carried  away  by 
high  water  was  rebuilt  and  a  small  wood-shed  built  for  the  lock-tender. 

Monlello  Dam. — New  planks  were  placed  and  spiked  to  replace  i>ortions  at  the 
apron  that  had  been  washed  away. 

Portage  Canal  H'asteweir. — This  weir  was  rebuilt.  Clay  was  excavated  from  the 
sides  and  ends,  all  of  the  old  timbers  and  planks  were  taken  oui^,  20  pos^  and  9  cap 
timbers  framed  and  put  in,  2,010  superticial  feet  of  double  planking  placed  in  the 
bottom  and  sides,  and  192  cubic  yards  of  clay  backing  placed  and  puddled,  complet- 
ing the  repairs. 

There  were  T)urchased  and  expended  11,780  feet,  B.  M.,  of  pine  lumber  and  4  kegs 
of  wrought  spikes. 

DREDGING  UPPER  FOX  RIVBR. 

Dredge  No.  4  was  put  in  commission  at  Berlin  Lock  ou  July  1,  1888,  was  towed  to 
Wilson's  Bar,  below  Grand  River  Lock,  and  worked  down  to  the  bar  above  White 
River  LDck,  removing  irom  the  channel  102,817  cubic  yards  of  material,  principally 
sand  ;  raised  the  levee  between  the  lock  and  dam,  4«0  feet  in  length,  to  a  height  of  9 
feet  and  a  width  on  top  of  12  feet.  The  dredge  was  then  towed  to  Berlin  Lock,  the 
machinery  laid  up,  and  the  crew  discharged  November  10. 

Dredge  No.  6  (pum]>)  was  repaired  and  refitted  at  Berlin  Lock  and  put  in  commis- 
sion on  the  2Hth  of  August,  1888.  The  dredge  was  towed  down  to  Eureka  Lock  and 
thence  back  to  Berlin,  White  River,  Princeton,  and  Grand  River  locks,  removiogthe 
deposits  of  sand  from  the  chambers  and  recesses  of  each,  and  then  moved  down  to 
Dredge  No.  4,  and  assisted  her  by  throwing  over  dredge  banks.  On  the  3l8t  of  Oc- 
tober the  boat  was  laid  up  at  Berlin  Lock  and  the  crew  discharged. 

Dredge  No.  5  was  put  in  commission  July  17,  1888,  and  commenced  work  by  n>- 
moving  bog  from  the  upper  gate  recesses  of  Berlin  Lock  and  from  the  canal  between 
the  lock  and  the  river  above.  The  dredge  then  dropped  down  to  Berliu  and  dredged 
the  channels  through  the  bars  down  to  Grignon  Bar,  below  Omro,  removing  35,h99 
cubic  yards  of  material  in  very  hard  digging.  At  Preacher^s  Bend  and  Grignon 
Bar  the  material  taken  out  was  hard  clay  aud  gravel,  too  compact  for  the  clam-shell 
dipper  of  the  dredge  to  work  in  with  satisfactory  results.  The  boat  was  towed  to 
Oshkosh  aud  laid  up  for  the  season  on  the  2:M  of  November. 

Ou  the  1st  of  June,  1889,  the  dredge,  having  been  thoroughly  repaired,  was  towed 
to  Princeton  Bar,  and  commeucftOi  ^o^^s^  lot  \.Vi^  «i^vi«Qn  on  the  4th.    Owing  to  the 
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very  <lry  Beason  the  river  bad  become  iinnfmally  low,  tbere  bdiig  but  2  feet  of  water 
in  tbe  chanuel  tlurongb  tb«  bar  beV>w  Ibe  lock.  A  cut  was  TUHdo  the  entire  length  of 
the  bar,  removiDg  ^,166  .cabic  yards  of  snnd,  making  a  cbunnel  wide  and  deep 
enough  for  boats  for  the  present.  The  dredge  was  towed  to  Whit©  River  Lock,  and 
made  two  cuts  tbrongh  tne  whole  length  of  the  bai,  removing  12,')5:3  cubic  yards  of 
sand. 

DREDGING  LOWER  FOX  RIVER. 

CUaning  <mi  Metuuha  Canal. — Dredge  No.  3  worked  from  May  3  to  7, 1889,  removing 
clay  and  bardpan  from  the  deep  cut  in  the  Meoasha  Canal,  taking  out  426  cubic 
yards  of  material,  and  was  Mien  towed  to  Neenah  River. 

REPAIRS  OF  BOATS  AMD  DREDGES. 

Dredge  No,  2. — The  gallows  frame,  spuds,  spud-guides,  bolsters,  guard-planks, 
fenders,  cheeks,  stringers,  and  gunwales  were  framed  and  placed.  A  new  crane  was 
made  and  placed,  tbe  dipper-arm  re-dressed  and  racks  pat  on,  the  deck  ^as  re- 
planked  and  calked,  and  the  cabin  repaired.  All  new  work  was  painted.  The 
repairs  of  the  machinery  were  completed  and  the  boat  towed  to  Rapid  Croclie  Lock 
on  the  28th  of  April. 

TherQ  were  purchased  and  expended  on  these  repairs  563  feet,  B.  M.,  of  pine  lumber, 
400  pounds  of  round  iron,  300  pounds  of  boat  spikes,  52  pounds  of  Babbit- metal,  1  bale 
of  oakum,  100  pounds  of  white  lead,  100  pounds  of  mineral  paint,  and  10  gallons  of 
boiled  oil. 

Dredge  No.  3. — ^The  boat  was  blocked  up  in  Little  Chiite  Combined  locks,  a  hole  in 
the  bottom  planked  and  calked,  the  boat  floated,  and  the  crane  repaired.  After 
dredging  a  bar  that  formed  in  the  river  ontl'^t  of  the  locks,  the  dredge  was  towed 
back  to  Menasha. 

Three  thousand  ftet,  B.  M.,  of  pine  lumber  were  purchased  and  expended  on  these 
repairs. 

Tug-hoat  Dekorra. — The  cylinder  was  re-bored,  new  cylinder  rings  were  made  and 
fitted,  new  water-wheel  flanges  cast,  new  wheel  arms  put  in,  the  old  nosing  of  main 
deck  and  portions  of  the  plank  shear  removed  and  replaced  by  new,  a  new  smoke- 
stack was  set  np,  and  the  hull  and  cabin  were  repainted. 

There  were  purchased  and  expended  4H4  feet,  B.  M.,  of  oak  and  340  of  pine  lumber, 
517  pounds  of  iron  castings,  25  pounds  of  iron  Htirrnps,  100  pounds  of  white  lead,  50 
pounds  of  mineral  paint,  27);a]]cns  of  boiled  oil,  and  2  pounds  of  lamp-black. 

Steam-launch  Oeneral  Meade. — Tbe  machinery  was  cleaned  and  i<lightly  repaired,  a 
new  propeller  wheel  purchased  and  put  iu,  a  supply-pump  for  the  boiler  attached, 
and  the  boat  repainted. 

Twenty-five  pounds  of  white  lead,  3  gallons  of  boiled  oil,  and  1  pound  of  lamp- 
black were  purchased  and  expended. 

Dredge  No.  b, — ^The  necessary  repairs  for  putting  the  dredge  iu  commission  were 
made.  The  boiler  was  patched,  pinions  re-bushed,  new  cylinder  springs  put  in,  clam- 
shells riveted,  l>oom  ana  shovel  set  np,  and  all  of  the  machinery  put  in  working  order. 
The  repairs  were  completed  on  tbe  17th  of  July,  1688,  and  the  dredge  put  in  commis- 
sion. 

November  21  she  was  towed  to  Oshkosb  for  further  repairs.  The  sides  of  the  hull 
were  repaired  and  calked,  and  two  grousers  made.  Turn-buckles  were  put  in  the  A 
frame  back  stays  and  the  iron  work  of  tbe  frame  was  repaired.  The  boom  was  taken 
out  and  a  new  one  put  in.  Blocking  was  placed  under  the  boiler  aud  the  boiler 
patched.  Bed  timbers  were  put  in  under  the  hoisting  engine  and  the  clam  shell  and 
frame  were  repaired. 

There  were  purchased  and  expended  5,895  feet,  B.  M.,  of  oak  and  pine  lumber,  291 
pounds  of  steel,  and  384  pounds  of  iron. 

Dredge  No.  6  {pump). — All  steam  and  pump  joints  were  made  over  and  the  boiler 
was  placed  and  bolted.  The  pumps  were  placed  and  the  inspirator  and  suction  pipes 
put  in.  Th6  boom  was  set  up  and  derrick  repaired.  Chains  were  attached  to  the 
pontons  and  the  wood  scow  and  skiff  repaired.  The  repairs  were  completed  on  the 
28th  of  August,  1888,  and  the  dredge  put  in  commission. 

Tug-hoat  Boeoobel. — Seventy  superficial  feet  of  deck  were  laid,  a  new  gallows  frame 
put  in,  and  the  bridge  truss  repaired.  Hog-chains  for  the  wheels  were  made  and  put 
in,  and  the  timbers  for  the  engine  bed  and  wheel  shafts  nade  and  bolted.  The  cabin 
was  extended  forward  by  adding  two  rooms,  and  the  pilot-house  moved  forward. 
Two  water-wheels  were  made  and  put  in,  a  tow  post  ancl  kevels  made,  and  the  deck 
-was  calked.  Tie-rods  between  the  keelson  and  deck  were  put  in.  The  boiler  and 
engine  wererepaied  on  shore,  placed  on  board,  and  the  machinery  cleaned  and  set  np. 
The  cabin  was  painted  and  the  repairs  were  completed  on  the  25th  of  May,  1869. 
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Two  tbousauil  four  hundred  uud  ten  feet,  B.  M.,  of  pine  lumber,  ^13  poaodsof  bmS 
Bpikes,  450  puuuds  of  iron  hog-cbaina,  rods,  etc.,  500  fire-bricks,  and  lO^bales  of  otkia 
were  purcbaHed  and  ex))ended. 

IMPROVING  FOX  RIVER. 

Cofutmctian  of  LitiU  Kaukawna  revetment  wall, — A  wall  on  the  ri'^'er  ^ide  of  tbe 
canal  bank,  extending  from  the  left  abatment  of  the  dam  a  distance  of  520  feet  totbe 
bead  of  the  lock,  was  bnilt.  Seven  hnndred  and  forty  cubic  yards  of  i^ravel  voe 
excavated  from  the  site  of  the  wall ;  fourteen  cribs  10  feet  by  20  feet  by  3  feet  4iDcba« 
and'  two  cribs  10  feet  by  120  feet  by  4  feet  4  inches  were  framed,  bolted,  placed,  ud 
filled  with  stone ;  394  cubic  yards  of  dry  stone  wall  were  laid  on  the  cribs  and  i9 
cubic  yards  of  gravel  were  pi  -.ced  in  rear  of  the  walls,  completing  (he  work. 

Sixty-three  cords  of  rubble-stone  were  brought  from  Menasha  and  Cedant;  5  ,^ 
feet,  B.  M.,  of  pine  lumber  and  5,040  pounds  of  drift  bolts  were  pnrcbased  aod  ex- 
pended. 

Construofian  ofAppleton  Lower  Dam, — Measurements  and  sonndings  were  madeaod 
plans  prepared  for  a  new  orib-dam,  with  five  20- foot  elaice- ways  and  stone  pien  and 
abutments,  the  sluice-ways  to  be  provided  with  '*  Tain  tor  "  gates.  Dressed  stone  v« 
selected  at  the  Eaukauna  quarry  grounds  for  the  piers  and  abatments.  A  tool 
house  was  bnilt,  tools  repaired,  and  50  linear  feet  of  coffer-dam  pnt  in ;  250  cobie 
yards  of  rock  and  clay  were  excavated  for  the  site  of  a  retaining- wall  along  the  left 
bank  of  the  canal.  A  crib  for  the  derrick  guy  was  bnilt  and  sunk  in  the  river  and  a 
derrick  made  and  set  up ;  the  pump  and  engine  were  set  and  the  water  pumped  out 
One  hundred  and  twenty  cubic  yards  of  rock  and  gravel  were  excavated  from  tbente 
of  the  right  abutment  and  of  No.  1  Pier ;  350  cubic  yards  of  dry  st^ne  were  laid  in  th« 
revetment  wall ;  207  cubic  yards  of  cement  masonry  were  laid  in  the  right  abutment 
and  65  in  No.  1  Pier ;  120  cubic  yards  of  clay  were  filled  in  in  rear  of  tiie  revetment 
wall  and  2H0  in  rear  of  the  abutment ;  729  superficial  feet  of  stones  were  dressed  for 
quoins,  gate  seats,  etc.,  and  521  superficial  feet  for  coping.  The  gate  seats  werese 
cured  to  solid  rock  by  seven  iron  dowels  18  inches  long  and  1^  incnes  round,  forNa 
1  Pier. 

The  revetment  wall,  one  pier,  and  the  right  abutment  were  completed  on  Novembo' 
30,  1888,  the  work  suspended  for  the  season,  and  the  force  discharged  and  the  plant 
stored. 

Work  was  resumed  April  26,  1889.  Coffer-dams  were  put  in  and  tbe  water  pumped 
out.  Two  derricks  were  set  up  and  a  track  for  stone  cars  pat  down.  Gravel  and 
shell  rock  were  excavated  from  the  sites  of  the  piers  and  gate  walls,  and  the  bed-rock 
was  leveled  off.  Three  hundred  and  thirty-six  cubic  yards  of  cement  masonry  wen 
laid  in  tbe  piers  and  connecting  walls,  completing  the  masonry  for  slnicea. 

Three  hnndred  and  ninety-five  cubic  yards  of  clay  were  boated  and  placed  in  tbe 
coffer-dams.  Stone  was  dressed  for  coping,  gate  steps  and  circles,  pier  steps,  ooroers, 
and  closing  stones. 

Stone  for  the  walls  was  hauled  from  Kaukaunaquarry  grounds  to  the  canal,  boated 
to  the  vicinity  of  the  dam,  and  unloaded  on  the  canal  bank.  The  f  amingof  slaice- 
gates  was  completed  ready  for  planking.  A  coffer-dam  was  put  in  for  left  abut- 
ment. 

There  were  purchased  and  partly  expended  on  construction  169,769  feet,  B.  M.,  d 
pine  lumber,  12,304  of  oak,  and  40,000  of  hemlock;  14,630  pounds  of  drift-bolU;  2,800 
pounds  of  wrought  spikes;  1,900  pounds  of  nails;  1,038  pounds  of  gate  anchor  bolts; 
512  barrels  of  Milwaukee  cement  and  8  barrels  of  Portland  cement,  for  pointing ;  53 
cubic  yards  of  sand. 

Construction  ofeids  dump-aooira.— Two  dump-scows,  each  78  feet  6  inches  long.  Id 
feet  6  inches  wide,  with  eight  pockets,  were  bnilt.  Total  capacity  of  each,  77.69 
cubic  yards. 

There  were  purchased  and  expended  in  their  construction  51.250  feet,  B.  M.,  of  oak 
and  pine  lumber  2,000  deck  pings,  4,131  pounds  of  spikes,  1,000  pounds  of  nails,  8,450 
pounds  of  bolts  and  washers,  5,947  pounds  of  hinges  and  fender  irons,  354  pounds  of 
fish  plates,  7,204  pounds  of  iron,  2,918  pounds  of  chaim^  12  bales  of  oakum,  and  2  bar- 
rels of  pitch,  12  tamarack  knees. 

DRKDOINO  LOWKR  FOX. 

Deepening  Menaaha  JSiv«r.~Dredge  No.  2  completed  the  dredging  between  tbe  foot 
of  the  rock  cut  and  the  head  of  the  Menasha  Canal,  removing  10,883  cubic  yards  of 
hard  pan,  clay,  and  gravel,  and  47  cords  of  stone,  which  was  placed  on  flat  scows, 
poled  to  the  right  bank  of  the  river,  wheeled  on  shore,  and  piled.  This  work  was 
completed  on  the  6th  of  September,  when  the  dredge  moved  to  the  canaL 

Deepening  Menaeha  Canal. — It  is  proposed  to  widen  the  canal  to  100  feet  on  the  bot- 
tom and  to  deepen  it  to  B  i«eV>  ^«\o^  \&«\«^«\  Qi  \]bA  «ieat  of  the  Menasha  Dam.    One 
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ont  to  the  teqaired  depth,  the  entire  length  of  the  oanal  and  about  45  feet  in  iwidth, 
was  made  bj  Dredges  J^oe.  ii  and  3,  removing  in  all  31,917  cnbio  yards  of  clay,  gravel* 
ftnd  bard  pan,  of  which  3,673  cubic  yards  were  placed  on  flat  scows,  towed  to  the  rieht 
bank  near  the  lock,  wheeled  on  shore ;  2,788  onbic  yards  were  thrown  by  the  dredge 
on  the  right  bank ;  7,195  cnbic  yards  were  placed  on  flat  scows,  poled  throagh  the 
lock  to  Little  Lake  Battesdes  Morts,  and  shoveled  off;  3,952  were  put  in  dump-scows, 
towed  to  the  canal  basin  on  left,  and  dumped,  and  14,309  towed  to  the  lake  and 
dumped. 

The'work  was  suspended  November  20, 1888,  no  more  funds  beiug  available.  The 
dredged  channel  is  of  sufficient  width  for  boats  navigating  the  canal  to  pass  through. 

Deepening  eouth  outlet  of  Lake  WinnehagOf  Neenah,  Wis, — A  survey  of  the  proposed 
channel  was  made,  buoys  were  set,  and  three  gttidin|;- cribs  framed,  sunk  in  place,  aud 
filled  with  stone.  Dredge  No.  3  was  towed  to  the  river  on  the  8th  of  May,  1889,  aud  ' 
began  dredging.  Eleven  thousand  seven  hundred  and  two  cnbio  yards  of  hard  pan, 
clay,  and  ^^vel  have  been  taken  out,  placed  on  scows,  and  dumped.  Six  thousand 
and  fifty*eight  feet,  B.  M.,  of  pine  lumber  were  bought  and  expended  in  building  cribs. 

BEPAIRB  or  BOATS  AND  DRBJDQE8. 

On  the  close  of  navigation  Dredge  No.  2  was  blocked  up  in  the  third  level  of  the 
Kaukanna  Canal  for  re;pairs,  which  were  begun  on  the  11th  of  February,  1889.  The 
tnm-table,  old  knees,  girts,  ho^-chains,  and  posts,  rudder-post,  and  fan-tail  timbers 
-were  taken  out  and  replaced  by  new.  The  hoisting  and  backing  drums  were  re- 
moved, repaired,  and  replaced.  The  swinging  engine  and  bed  were  taken  out,  a  new 
bed  put  in,  and  the  engine  taken  apart,  cleaned,  and  set  up.  Twelve  tamarack  knees 
were  dressed,  placed  and  bolted,  and  the  hull  was  calked. 

Seven  thousand  ninehundred  and  sixty-two  feet,  B.  M.,  of  oak  lumber,  5,556  of  pine, 
23  knees,  1,199  pounds  of  round  iron,  830  pounds  of  iron  castings,  63  pounds  of  steel, 
4  bales  of  oakum,  and  1  barrel  of  pitch  were  purchased  and  expended. 

Ikig-hoat  Dekorra. — ^A  new  bulkhead  was  put  in,  coal  bunker  built,  new  grouser 
framed,  and  fender-straps  put  on  the  stern.  The  boiler-deck,  pilot-house,  and  inside 
of  the  cabin  were  painted  one  coat ;  744  feet,  B.  M.,  of  pine  lumber  were  purchased  and 
expended. 

DREDGINO  UPPER  FOX— REPAIRS  OF  BOATS  AND  DREDGES. 

Tug'hoat  Boecohel, — ^The  T)ld  paddle-wheels,  the  boiler  and  engine,  and  most  of  the 
machinery  weretakeq  out ;  400  superficial  feet  of  old  deckins,  132  linear  feet  of  plank 
ahear,  and  363  linear  feet  of  wales  were  removed  and  replaced  by  new ;  41  deck  and  1 
wheel  beam  were  spliced,  4  chocks  were  framed  and  placed,  and  hatch- combing  were 
framed,  put  on,  and  bolted ;  1.500  feet,  B.  M.,  of  oak  lumber,  215  pounds  of  spikes,  and 
100  pountib  of  nails  were  purchased  and  expended. 

-  Dredge  No,  7. — ^The  engine,  boiler,  and  most  of  the  machinery  were  removed  from 
the  old  hull  at  Berlin,  placed  on  a  barge,  and  towed  to  Oshkosh.  A  new  hull  was 
constructed,  launched,  and  a  new  cabin  built.  The  old  boiler,  hoisting-engine,  and 
aome  of  the  machinery  were  repaired,  cleaned,  and  replaced.  The  following  new 
machinery  was  purchased,  received^  and  nearly  all  placed :  One  iron  turn-table,  iron 
work  for  boom,  dipper-handle  friction,  iron-work  for  A  frame,  boom  stay  rods,  spud 
fixtures,  ch^ks,  slips,  sheaves,  etc.,  swingiu^  engine,  clam-shell  bucket,  3  cubic 
yards  capacity ;  scoop-dipper,  46  cubic  feet,  with  four  steel  teeth.  There  were  also 
purchased  and  received  10,725  pounds  of  chain,  4,747  pounds  of  screw-bolts  and 
washers,  1,300  pounds  of  spikes,  400  pounds  of  nails,  5,563  pounds  of  ronud  iron.  4,731 
pounds  of  iron  rods,  bolts,  etc.,  4,815  pounds  of  stay-rods,  1,601  pounds  of  render 
iron,  1,280  pounds  of  iron  castings,  109,190  feet,  B.  M.,  of  oak  and  piue  lumber,  34 
tamarack  knees,  4,000  deck-plugs,  700  pounds  of  white  lead,  100  pounds  of  black 
paint,  1  barrel  of  boiled  oil,  20  bales  of  oakum,  aud  2  barrels  of  pitch. 

The  repairs  are  nearly  completed. 

IMPROVING  FOX  AND  WISCONSIN  RIVERS— DREDGING  FOX  RIVER  BETWEEN    DEPERE 

AND  GREEN  BAT,  WISCONSIN. 

A  survey  of  the  river  was  made  and  the  proposed  channel  located.  Three  water- 
gauges  were  set,  one  at  Green  Bay  and  two  at  intermediate  points,  and  two  of  them, 
with  the  gauge  at  the  lock,  were  read  three  times  daily.  A  base-line  1,900  feet  in 
length  was  measured,  and  20  triangnlation  posts  were  set  on  both  sides  of  the  river ; 
154  triangnlation  angles,  322  stadia  rea  lings,  1,451  sounding- angles  were  taken,  and 
6,558  soundings  made.  In  addition,  255  channel  soundings  were  made  between  the 
railroad  bridge  and  the  elevator  in  the  harbor  at  Fort  Howard  ;  the  least  depth 
found  was  17  and  the  sreatest  42  feet. 

Dredge  No.  2,  with  djimp-scows,  was  towed  from  Rapid  Croche  Dock  to  Depere  mul 
commenced  dredging  on  the  bar  opposite  the  Furnace  Dock,  making  a  channel  )H)0 
feet  wide  and  hi  feet  deep  below  the  level  of  extreme  low  water.    Twent^j-fovvc 
thousand  two  hundred  and  fifty-one  cubic  yards  of  clay,  ftavii\\i»\,,^\i<i.,^«v^x««tfi^«i^; 
placed  on  scows,  and  damped  between  the  dock  and  tne  t\^\iX  c^ot%. 
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There  were  purehased  and  received  for  the  nse  of  the  dredge,  2  new  steel  piaio^ 
101  pounds  of  manila  rope,  and  1  barrel  of  lard  oil  for  machinery. 

MISCEIXANEOU8. 

The  tug-boat  Boacobel  was  employed  in  towing  dredges  on  the  Upper  Fox,  frw 
place  to  place,  in  sapplyiug  them  with  fuel,  in  towing  scows  with  materials  fe 
repairs  of  dams,  and  on  iiiHpectiuD  trips. 

The  tag- boat  Dekorra  towed  dump-scows  for  Dredges  No&  2  and  3  on  the  Lovs 
Fox,  and  made  intipection  trips. 

The  steam-launch  General  Meade  was  employed  in  towing  scow-loads  of  materuk, 
tools,  etc.,  for  works  iu  progress  on  the  Lower  Fox  and  in  making  trips  for  inapectida 
and  payment. 

The  steamer  Henrietta  was  laid  up  at  Appleton,  Wis.,  on  the  20th  of  Novvmbn, 
18)16,  and  has  not  since  been  put  iu  commission.     • 

The  following  work  is  required  to  be  done  to  complete  this  improTtfment,  tiz:  T« 
comrplete  the  construction  of  the  lower  dam  at  Appleton ;  to  renovate  the  Kankanci 
second  lock,  and  the  locks  at  Eureka,  Fort  Wiuuebago,  and  Portage  Cit3' ;  to  c^ 
plete  the  repairs  of  Rapid  Croche  Lock ;  to  finish  the  deepen  ing  of  the  Men  asha  Canal; 
to  deepen  the  river  channels  to  6  feet  at  low  water  and  to  baild  dwellings  for  lock- 
tenders. 

Very  respectfully,  your  obedient  servant, 

C.  A.  FUIXKB, 

Maj.  Chas.  E.  L.  B.  Davis,  Anigtamt  St^giuer, 

Corps  of  Engineers^  U.  8.  A, 


Commeroial  $iatuiio9  far  ike  calendar  year  1888. 

The  nearest  collection   district,  Milwaukee,  Wis.;  nearest  port  of  entry,  SCI- 
waukee,  Wis. ;  amount  of  revenue  collected  during  year,  $291,492.63. 

ArticJee  transported  pn  Fox  River f  WUoonHn. 


Articles. 


LogB,  lumber;    lath,    and  sh  ingles, 

IVet,  B.  M 

StODo    (lime,    rubble,    and    dimen- 
sion)   corde. . 

Sand,  gravel,  and  clay.,  cubic  yards.. 

"Wood,  cord corda. . 

Wood,  pulp do  — 

Timber,  kit do 

Stave-bolt« do 

Sewt^r  pipe tons. . 

Coal,  hard  and  soft do 

Iron  ore do  — 

Pi^-iron do  — 

General    mcrchandiHe   and   sundi'y 
freight tons.. 


Quantity. 


122,900,000 

5,503 

U,697 

12,360 

3,400 

1.800 

80 

750 

13,344 

280 

2,000 

3,845 


Articles. 


Briok nmiiber. 

Salt.... barrels. 

Lime do... 

Flonr do... 

Varnish  and  oil  ..  i^ do... 

Eggs  (in  barrels) do. . . 

Eggs  (in  cases)  — cases. 

Butter  (in  tubs) tab».. 

Cheese  (in  boxes) boxes.. 

Cheese-boxes  (empty) do 

Buggies namber.. 

Wagons do.^ 

Passengers do 


Qoastity. 


778. 5» 
16.C4« 
73v«tt 

m 

m 

tie 

1,»9 

4,i«-« 
2,501 

6.» 

156 

» 

27.5» 


List  of  boats  navigating  Fox  River  from  Portage  to  Green  Bag,  Wisconsim. 


Name  of  boat. 


K.  M.  Hutchinson . 

Fu8hiou 

B.F.Carter 

Os8ian  Cook 

S.B.  Baige 

Kosebud 

Evalyn 

Austin 

E.U.Maxwell.... 

Traverse  City 

Northerner 

Eleanor 

Ellen  Hardy 

City  of  Nicholett , 


Draught. 


Feet. 


(*) 
(*) 
(*) 
(*) 
(•) 
(*) 


4ft 

6 
6 
5 
6 

H 


« 


Ton- 
nage. 


\ 


138. 08 

70.00 

125.00 

175.00 

75.00 

76.00 

150.66 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

V2A.Q0 


Steam 
or  sail. 


Stoam. 

Do. 

Do. 

Do. 
SaU. 

Do. 
Steam. 
Sail. 

Da 
Steam. 

Do. 
Sail. 
Steam. 

Do. 


Name  of  boat. 


Rover 

Georgie 

Morning  Bell  (tug) 
Morning  Bell...... 

C.S.  Morris 

City  of  Berlin 

J.  M.  Marston 

M.  D.  Moore  (tug) 
D.L.Libbcy  (tug) 
Huntress  (lug)  — 
W.W.Neff(tug)  . 

Union  (tug) 

H. Colletto  (tug)  ..: 


\\ 


DiaQgfat. 


FuL 

4 

I* 
I* 

8 
5 

3 
8 
3 

a 

3 
5 


Too- 

nage. 


67.00 
82.00 

0.00 

70.00 

90.00 

100.00 

100.00 

(*) 

(•) 

(•) 

(•) 

(*) 

(*) 


St<«a 
or  Mil 


Do. 

Steaa. 

Bargtt 
Steaa. 

Do. 

Do. 

Do. 

Do. 

DoL 

0(k 

Da 

Do. 


«\3tkkBJV<KU» 
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I  I  20. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  FOX  RIVER,  WIS- 
CONSIN. 

The  expenditures  for  maintaiuiug  the  existing  depth  of  navigation 
throughoat  the  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  injured 
by  flooil  or  otherwise;  for  current. repairs  to  old  locks  and  dams,  and 
for  lock-tenders'  services,  have  been  paid  from  the  indefinite  appropria- 
tion  for  '< operating  and  care  of  canals  and  other  works  of  navigation," 
provided  by  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expendi- 
tures is  appended  herewith. 

Under  this  same  indefinite  appropriation  for  '^  operating  and  care  of 
canals  and  other  works  of  navigation,"  it  is  proposed  to  do  the  follow- 
ing work  during  the  fiscal  year  ending  Jun6  30, 1890 :  • 

To  reline  with  timber  the  old  Kaukauna  Second  Lock ;  to  construct 
new  gates  at  Fort  Winnebago,  Eureka^  Appleton  Second,  and  Kaukauna 
second  locks ;  to  build  new  floors  and  mp>ke  repairs  at  Eureka,  Rapid 
Croche,  and  other  stone  locks ;  to  drive  guide-piles  at  the  entrances  of 
seven  locks  on  the  Upper  Fox;  to  rebuild  the  revetment- wall  of  the 
Kaukauna  Canal  for  a  length  of  1,250  feet.  During  the  season  of  navi- 
gation it  is  also  proposed  to  dredge  bars  and  obstructions  which  may 
have  filled  in,  and  to  maintain  navigation  through  the  locks,  and  to 
operate  and  care  for  the  works. 

Money  statement. 

July  1,  1889,  amouat  expended  during  fiscal  year  ..k $48, 329. 62 

Jnly  1,  1889,  oatatanding  liabilities 616.56 

48,946.18 


Amoant  (estimated)  for  expenditures  in  fiscal  year  ending  June  30,  1890. .    62, 760. 00 


OPERATtNG.AND  CARK  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION  APPLIED  TO 
FOX  AND  WISCONSIN  RIVKRS,  WISCONSIN  ;  SECTION  4  OF  BIVKR  AND  HARBOR  ACT 
OF  JULY  5,  1884. 

Detailed  statement  of  expendituree  far  fiscal  year  ending  June  30, 1889,  toith  itemized  st^ite- 
ment  of  expenses  aLtachedf  as  required  hy  tlis  above  act  of  July  5,  1884. 


Charaoter  of  work,  etc. 


Bepairsof  DePereLock 

B«pairs  of  oanal  banks  at  De  Fere. 
Bepaini  of  Little  Kaakaima  Lock . 
Do .- 


Bepaira  of  Little  Kankaana  Dam 

itopairs  of  Rapid  Croohe  Lock. . . 

Do 


^^«'paiT8  of  waate-weir.  Kaakauaa  Fifth  Lock. 
Do 


ilepaira  of  Kankanna  Fifth  Lock 

Repairs  of  look*hoase,  Kaakaana  Fifth  Lo<^. 
Do 


It«m  of  expense. 


Labor 

Labor  and  transpurtation . 

Labor 

Lumber , 


Labor 

, do... 

Materials . 


Labor 

Materials . 


Labor  ... 

do... 

Materials. 


Amount 


$6.00 
2.66 


2,188.13 
l,63L8d 


807.42 
330.89 


104.12 


Total. 


$3.10 
23.82 


8. 56 
12.00 


3,710.51 


647.31 
63.60 


^^^ 


2096     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 
Detailed  Btaiemeni  ofeaDpendiiureeforJiecal  year  ending  June  30,  1889,  €to.— Contnutti 


CbAxacter  of  work,  etc. 


Bepain  of  KAnkann*  Foarth  Look 
Do 


B«painof 
Repairs  of 
Bopain  of 
Bepain  of 
Bepaira  of 
Bepalraof 
Bepaira  of 
Bepalraof 
Bepaira  of 
Do.. 


KaQkaana  Third  Look 

Kaakaana  Second  Lock 

Kaakanna  Dam 

Kankaaoa  Canal  banks 

Little  Chute  Second  Lock  .. 
Little  Chute  Dam  and  canal 

Appleton  Caoal  banks 

Appleton  Third  Lock 

Appleton  First  Lock 


Bepairs  of  Cedars  Lock . . . 

Bepaira  of  Menasha  Lock . 

Do 


Bepairs  of  Menasha  Dam  . 

Bepains  of  Menasha  Canal 

Dredginjc  bars,  Lower  Fox. 

Do 


Dredging  bars,  Fpper  Fox 
Do 


Bepairs  of  lock-house  at  Eureka. 

Bepairs  of  Berlin  Dam 

Do 


Bepalraof  Berlin  Look 

Bepaira  of  White  Birer  Lock 

Bepairs  of  lock-honse  at  Princeton 

Bepairs  of  Princeton  Dam 

Do 


Bepairs  of  lock-house  at  Orand  Biver. 

Bepairs  of  MootoUo  Dam 

Bepairs  of  Fort  Winnebago  Lock 

Bepairs  of  waste- weir,  Portage  Canal . 
Do 


General  repairs  of  looks  and  dams 
Do 


Maintenance  of  navigation. 

Do 

Do 

Do 


Care  of  works  and  property. 
Do 


Do 


Contingencic 


Do 
Do 
Do 
Do 
Do 


Total. 


Item  of  eZpenaeb 


Amocui^ 


Labor 

Matetiala. 


Labor 

do , 

do 

Labor  and  tnmsportaikm. 

JjahoT 

do 

, do 

do 

Materials 

Labor 


I^ 


91SL50 
1.30 


Materials 

Labor  and  transportation. 
Materials 


Materials 

Labor 

do 

Fuel,  supplies,  etc 


Labor. 

Fuel,  supines,  eto 


Labor 

do.. 

Materials 


Materials 

do 

Wall  pi^ier,  eto 

Labor 

Materials 


Lumber,  nails,  eto 

Lumber 

Materials 

Labor 

Materials 


Labor  and  transportation . 
Materials 


Lumber  for  guiding  oribs. . . 

Lock-tenders*  serrioes 

Gauge  keepers*  services  ... 
Lalrar  and  transportation  . . 

Watchmen,  labor,  and  trans- 
portation. 

Traveling  expensM  of  aa- 
sistant  engineers  aadover> 
scors. 

Hire  ol  house  at  Appleton. . 

Salaries  of  assistant  engi- 
neers, clerks,  eto. 
Bent  of  ofiBce  at  Appleton.. 

Bent  of  telephone 

Bent  of  office  at  Milwaukee . 

Mileage  of  officera 

Stationary... 


aoo 

&00 


8.1K>3L29 
4„771. 03 


2,068.20 
1,095.74 


Ok  510.  SO 
4,650.41 


I 


88.06 
74.78 


S72L41 
130.80 


180.49 
190.73 


1,119.95 
1,942.80 

89.10 

4,909.46 

180.00 

13.17 

1,108l08 
189.06 

45.00 


3,230.00 

100.00 
16.15 

140.00 
47.04 

280.00 


$318 

use 

71.  S 
CaL44 

iia 

IML3 

77.a 


U774« 

SI  11 


3,4SLM 


aia« 


leM 
I6u41 
17. « 
116 


sein 
lie 

10.44 
IK 


388.8 
3,06.1S 

5,23113 


1,S4L» 


3,811] 

4^3a( 
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Itemized  stateinent  of  expen$e$  nMde  from  approj^riation  for  operating  and  oari  of  oanaU 
and  other  works  of  navigatum,  indeAnite,  act  of  July  5,  1684,  applied  to  Fox  Biver 
Wiaeonein, 


Date. 


Aug. 


moo* 

July  U 
11 
81 
81 
81 
81 
81 
81 
81 
81 
81 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
31 
81 
31 
81 
81 
81 
7 
7 
0 

29 
S9 


29 
29 
89 
29 
29 
29 
29 
20 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
Sept  15 
30 
30 
80 
80 


No.  of 
▼onoher. 


1 
2 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

18 

14 

16 

10 

17 

18 

19 

20 

21 

22 

23 

24 

26 

20 

27 

28 

29 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
16 
10 
17 
18 
19 
20 
21 
22 
23 
24 
36 
20 
27 
28 
29 
30 
31 
32 
33 
34 
85 
86 
37 
88 
89 
40 
41 
42 

1 

1 

2 

8 

4 


To  whom  paid. 


Enkin  B.  Bailey 

A.L.  Smith 

Cramer.  Ailcena  &  Cramer 

C.  A.  Fuller 

Jamee  Clear • 

William  Edwards 

John  Lewis 

John  M.ridge 

John  Bae  ten 

Andrew  O'ConneU 

Alexander  Sims 

A.  Sanford  Hannfaotnring  Company 

Battls  Bros 

MoKenzie  &  Crawford 

J.  B.  Brown. 

Niels  Johnson 

C.  A.  Peck 

U.  Stedman 

H.  8.  Saoket 

DetToTfuehA  Co 

JoySfNorris  ScCo 

H.Bosworth  Sc  Sons 

Shadholt  Sc  Boyd  Iron  Company 

Scblafer.  Barrett  &Tesoh 

Prieet  &  Garrow 

C.  A.  Fuller 

Ramsay  &  Jonee 

Richard  E.  Eioe 

Hired  men 

Fred.  Lappins 

Sam  Van  Camp 

Erskine  E.  Bailey .'. 

Joseph  Urhan    

Joys.  Norris  &  Co 

H.  Boswortii  &Sons 

HoflVnann   Sc  Billings    Manafactaring 

Company,  limited. 
Matthews  Bros.  Famitnre Company... 

Theodore  Deroro 

W.  F.  Montgomery 

aS.Bnckland 

Gerry  Lumber  Company 

Ramsay  &  Jones 

J.  H.  Marston  ScCo. 

F.H.  Blood 

H.  A.  Foster 

Alfted  Gaipin's  Sons « 

Appleton  Machine  Company 

8.S.  Little      

J.J.Marnhall  .- 

Howard  &  Jennings 

J.  C.  Koelsoh 

MoKensie  St,  Crawford 

E.  P.  Bangs 

H.  Stedman 

C.  A.  Peck 

Niels  Johnson 

H.  8.  Sacket 

Priest  db  Garrow 

G.  A.FaUer 

James  Clear 

William  Edwards , 

Richard  E.  Rice 

Jolin  Lewis 

Jerry  Parkinson 

Gottiieh  Jahnke 

Alexander  Sims.  

John  M.  Paige 

John  Baeten 

Andrew  O'Connell 

C.  A.  Fuller 

Hired  men  — 

Edward  Garring 

Cramer,  Aikens  &  Cramer , 

C.  A.  Fuller 

James  Clear 

William  Edwards 


For  what  paid. 


Serrices 

Hire  of  house 

Rent  of  office 

Services 

do 

do , 

do 

do 

do 

do 

do 

Pike  poles,  etc ..... . 

Screw  bolts,  etc 

Coal 

Oil 

Steel,  etc 

Packing,  etc 

Coal 

Oil,  etc 

Stationery 

Waste. ..A 

Oil 

Barbed  wire,  eto.... 

Packing,  eto 

Wood,  eto 

Traveling  expenses. 

Lamber 

Services 

do 


.do 
.do 
.du 
.do 


Rope. 
Oil... 
Hose, 


eto. 


Mattresses,  etc ... 

Clay 

White  load,  eto... 

Oilcloth,  etc 

Lamber 

do 

Wood 

Coal 

OU,eto 

Screens,  eto 

Iron,  etc 

Steel,  eto 

Oil,  etc 

Iron  castings,  etc 

Oil,  etc 

Coal 

Wood 

Coal,  etc 

Rope,  eto 

Steel, eto 

Packing,  etc 

Wood 

Services 

do 


do 

do 

do 

do . 

, do 

, do 

, do.... 

do 

do 

Traveling  expenses. 

Services 

do 

Rentof  office 

Services 

do 

4o 


Amount. 


.\ 


$14.02 

45.00 

70.00 

200.00 

35.00 

35.00 

30.00 

35.00 

30.09 

10.00 

8a  00 

10.90 

48.81 

71.96 

6.75 

'    3&83 

n.90 

116.85 

10.92 

14.15 

9.82 

41.00 

29.08 

10.09 

238.00 

ft94 

84.78 

10.00 

2,100.47 

6.10 

5.10 

3.00 

4.25 

113. 78 

36.38 

48.33 

80.28 

12.00 

18.10 

11.25 

89.64 

12.16 

24.90 

14.65 

2.95 

26.77 

a37 

2.00 

2.13 

3.88 

4.83 

41.68 

308.66 

108. 37 

14.58 

72.43 

3.75 

184.50 

200.00 

35.00 

35.00 

16.00 

30.00 

30.00 

30.00 

30.00  ' 

35  00 

30.00 

10.00 

11.46 

8, 235. 56 

5.25 

70.00 

200.00 


jsya  89 132 
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and  other  works  of  navigaHanf  ete. — Contiuued. 


Date. 


Oct. 


188& 
Sept.  80 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
80 
30 
80 
30 
80 
30 
30 
4 
9 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
81 
81 
31 
31 
31 
1 
1 
6 
7 
13 
17 
22 
22 
23 
23 
23 
24 
24 
26 
30 
30 
30 
30 
30 
30 
30 
30 
30 


80 

30 

30 

30 

30 

30 

30 

30 

30 

30 

5 

5 

6 

8 

10 

14 


"Sov. 


Dea 


No.  of 
Touoher. 


To  whom  paid. 


6 
0 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

20 

21 

22 

23 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

1 

2 

3 

4 

6 

6 


Richard  B.  Rice 

Johu  Lewis 

Jerry  Parkinson • 

John  Baeten 

Alexander  Sims 

John  M.Paitfe 

Andrew  O'Connell 

B.T.  Gllmore 

H.  Stedman • 

C.  A.  Peck 

Niels  Johnson  

U.  S.  Sacket 

Reese  Sc  Whiting 

Priest  dt  Garrow 

l)es  Forges  &  Co • 

C.  A.  Fuller  

Matthews  Bros.  Fnmitnre  Company 

Joys,  Norris  A,  Co 

U.  Bosworth  &.  Sons 

Hired  men '. 

Mai.  Charies  £.  L.  B.  Davis 

C.A.FiJler 

Andrew  O'Connell 

James  Clear  • 

William  Edwards 

John  Baeten 

John  Lewis 

John  M.  Paise 

Gottlieb  Jfthnke 

Alexander  Sims 

Richard  £.  Rice 

Jerry  Parkmrnm 

C.  A.  Fuller 

O.L.  Packard 

E.G.  Fox  

Priest  &  Gorrow 

August  Swan  ke 

Den  Forges  ±  Co 

Niels  Johnson 

KMuellor 

H i red  men :■ 

Charles  M.  Cole 

Miij.  i;harles  E.  L.  B.  Davis 

Hired  men 

James  Clear 

William  Edwards 

Richard  E.Rice 

John  Lewis « 

Jerry  Parkinson 

C.  A.  Fuller  

Gabriel  Wick 

Hirc4l  men  

do 

C.  A.  Fuller 

Andrew  O'Connell 

John  A.  Banker 

Gottlieb  Jahnke 

G«'orge  Gifford  

Alexander  Sims 

Johu  M.Paige 

Kankauna  Lumber  and  Manufacturing 
Company. 

J.  H.Marston  &  Co 

N.  A.  Chapello  &  Son 

H.  Sti'dman 

C.  A.  Peck 

Niels  Johnson 

Priest  Sc  Gorrow 

J.J.  McDonald 

J.E.  Wells  &.  Co 

A.J.  Weir 

C.  A.  Fuller 

Hired  men 

Ferdinand  J.  Finder 

Charles  M.Cole 

H.  Collet  t«i 


For  what  paid. 


Servioes 
do. 


do 

do 

do 

do 

do , 

Rent  of  office 

Coal 

Packing,  et« ... 

Valve  lever,  etc 

Files,  eto 

Soap,  eto - 

Wood 

Stationery 

Traveling  expenses. 

Mattresses,  eto 

Rope 

Oil 

Services,  September,  1888.. 

Mileage 

Services 

do 


.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 


Traveling  expenses 

Forge 

Wood 

do 

do. 

Stationery 

Ste^l,  eto  -. 

Wall  paper,  etc 

Services,  Oct4>ber,    1888. 

Travttlini^  expenses 

Mileage 

Services 

do 


.do 
do. 
do 
.do 


Traveling  expenses. 
Services 


do 

do..... 

do 

do 

do 

do 

.,....do 

do 

do 

Lumber,  eto 


Bricks 

Wall  paper,  etc 

Coal 

Iron,  etc 

do : 

Wood 

Lumber,  eto 

Spikes,  etc 

Lumber 

Traveling  expenses. . 
Servii^a,  November, 

Plastering 

Tiwveling  expenses . . 
Lumber 


1888 


AmeoBt 


E.J.KiUm'\Y\et [  Paiotiug 

Fran^  »odiets • 


^ai6T^\«f«a 


$l6ill 

30.11 
30.M 
3Q.» 
3QlO» 
3S.0§ 
10. « 
35lM 
201.31 
31.54 
6.55 

in 

&.» 

3».f!t 

40.9 

7.63 

46.44 

28.86 

91.  t3 

1,771.40 

16.01 

10.  M 
3S.C9 

30.00 
38.10 
35.00 
30.00 
30100 
16.00 
30.00 
&3 
29.40 
0.00 
31tl2 
98.00 
3145 

lOieo 

8.65 

S,15L73 

14.42 

1186 

137.10 

23. 3S 

tkn 

lOiOB 

2a  00 

20.00 

12.80 

20.00 

.^8133 

415.  OO 

W.00 

10.00 

30.00 

20lW 

aoioo 
d).oo 

3t.00 
28&10 

7.00 
8.8S 
74.33 
1103 
1.05 
21.37 
22.44 
20.88 
108.  S4 
1.T35 
1,338.« 
64.00 
7.  a 
2.58 
24.08 
3.00 
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Itemized  etatemeiU  of  expeneee  made  from  appropriatiot^  far  operating  and  care  of  canals 

and  other  worke  of  navigationy  etc, — Coutiuaed. 


Date. 


18S8. 
Deo.  21 
31 
31 
31 
81 
81 
81 
81 
81 
31 
81 
31 
31 
81 
81 
31 
81 
81 
31 
31 
1989. 
Jan.  4 
0 
14 
•  U 
23 
24 
81 
31 
81 
81 
31 
81 
31 
81 
81 
81 
31 
81 
31 
31 
81 
81 
81 
81 
31 
81 
81 
4 
7 
20 
26 
26 
26 
26 
26 
28 
28 
28 
28 
28 
28 
Kv.  4 

81 
81 
81 
31 
81 
81 
31 
81 
81 
81 
31 
Apr.  1 
2 
10 


r»b. 


Ko.of 
voucher. 


7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

1 
2 
3 

4 
6 
6 
7 
"8 
0 
10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1 

2 

3 

4 

5 

6 

7 

8 

0 
10 
11 
12 
13 
14 

1 

2 

3 

4 

6 

6 

7 

8 

0 
10 
11 
IZ 
13 

I 

2 

3 


To  whom  paid. 


Hired  men , 

H.CoUette 

BaUer  Brotfaers 

Feller  &  O'Counell 

JT.C.KoelBcb 

A.  Sanford  Maoufacturing  Company  . 

J.  H.  LauKonberK • 

B  T.GUmore , 

Scblater,  Barrrtt  A  leach 

Appleton  Machine  Company 

Ramaay  A,  Jonee 

C.  A- Jailer 

do 

William  Edwards 

John  A.  Banker 

John  M.  Paige 

James  McDaniel 

McUreffor  Brothers 

Milwaukee  Cement  Company 

DesForges  4^  Co 


Hired  men 

Andrew  Getri.l 

A.  A.Bnrbank ^ 

Hired  men 

Frank  Wright 

Hired  men 

C.A.  Fuller 

John  Kilawee 

William  Edwards 

John  A.  Banker 

John  M.  Pfti^^e 

Alexander  Sims 

Hatch  &,  Ktith 

Milwaukee  Cement  Company 

C.  A.  Berthelet 

Simons  Sc  Tultle 

Fellor  &  b'Cunnell 

Ramttay  &  Jones 

J.  C.  Koeliich  

J.  J.  Marshall t 

Weh!4ter  Mannfacturing  Company 

McO regor  Brothtirs 

Howard  &  Jennings 

M.  A  Wheeler •... 

McKenzie  Sc  Crawford 

P.  E.  Smith 

Chailes  M.Colo 

Hired  men 

John  Flynn 

Bamsay  &  Jones 

Appleton  Machine  Company 

J.  G.Koel8oh 

Howard  4c  Jennings 

John  Schneider 

Milwaukee  Cement  Company 

C.A. Fuller  

William  Edwanls 

John  A.  Banker 

John  Kilawee 

John  M.  Paige 

Alexa:id<^r  Sims 

Hired  men 

do 

C.A.  Fuller , 

William  Edwards... 

John  A.  Banker 

Alexnnder  Sims 

John  M.  Paige 

Appleton  Maciiine  Company 

AUred  Ga1pin*s  Sons 

B.  T.GUmore 

Howards  Jennings 

J.C.  Eoelsch 

C.  Tiacbclder 

Hired  men 

C.  A.  Fuller 

Samael  Whitney 


For  what  paid. 


Services 

Lumber  .....% 

Rubber  packing,  eto 

Spikes,  eto .». 

Iron,  eio .^. 

Cant-hooks .".... 

Ruhber  boots , 

Kent  of  ofhco 

Spikes,  etc 

Drift  bolts 

Lumber 

Services  

Traveling  expenses 

Services 

do 

do   

Wood 

Lumber 

Cement 

Stationery 


Services,  December,  1888 . 

Services 

do 

do .' 

do 

do 

do 

do 

do 

do 

do 

do 

Timber 

Cement 

do 

Steel  collar,  etc 

Spikes 

Lumber 

Oil,  eto 

do 

Iron  bolts,  eto 

Lumber   

Iron,  etc 

Sand,  eto 

Coal 

Lumber 

Traveling  expenses. 

Services,  January,  1889  .., 

Services 

Oak  timber 

Iron  rods,  etc 

Pick  handles,  eto 

Iron  bolts,  etc 

\9indow  sash,  eto 

Cement 

Services , 

do 


.do 
.do 
.do 
.do 


•\ 


Services,  February,  1689. 

Services 

do 

do 

do 

do 

do 

Iron  castings,  eto 

Spikes 

Rent  of  office 

Bolts  and  nuts 

Oil,  eto 

Coal 

S  rrices,  Marrh.  1889  . . . 

Traveling  expenses 

^ 


Amount 


$153.10 

24.00 

7.57 

64.51 

13.12 

9.00 

16.00 

25.00 

129.33 

2L18 

44&00 

*<!00.00 

4.63 

40.00 

30.00 

25.00 

86.62 

74.19 

97.70 

6L00 

2,027.42 

18.00 

L50 

76.56 

6.00 

460.70 

200.00 

25.00 

30.00 

30.00 

25.00 

10.16 

1, 456. 27 

103.25 

8.08 

1.30 

103.52 

1,814.07 

16.23 

1.15 

11.10 

16.94 

4-77 

83.20 

10.00 

109.33 

4.81 

1,556.64 

13.00 

196.47 

354.24 

5.61 

4.39 

1.40 

105.80 

200.00 

30.00 

30.00 

25.00 

2&00 

25.00 

1,553.62 

13.57 

200.00 

.30.00 

30.00 

25.00 

25.00 

490.24 

52.80 

26.00 

10.11 

7.54 

1.68 

1, 880. 48 
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ItemUedikUemeni  of  ejcpetuea  made  from  appropriation  for  ojferatiMg  and  core  of 

and  other  toorke  of  navigation,  e(o.— ^Continoed. 


Dmto. 

Ko.of 
▼oaoher. 

1889. 

Apr.  30 

4 

•  30 

6 

30 

6 

30 

7 

30 

8 

30 

0 

30 

10 

30 

11 

80 

12 

30 

13 

80 

14 

30 

15 

80 

10 

30 

17 

30 

18 

80 

19 

80 

20 

30 

21 

80 

22 

80 

23 

80 

24 

30 

25 

SO 

26 

80 

27 

80 

28 

80 

29 

80 

30 

30 

81 

30 

32 

80 

33 

80 

84 

80 

85 

80 

36 

80 

37 

80 

38 

3d 

89 

80 

40 

MAy4 

1 

8 

2 

10 

3 

10 

4 

16 

6 

17 

6 

18 

7 

81 

8 

81 

9 

81 

10 

31 

11 

31 

12 

31 

18 

81 

14 

81 

15 

81 

16 

81 

17 

81 

18 

81 

19 

81 

20 

81 

21 

81 

22 

81 

23 

81 

24 

81 

25 

81 

26 

81 

27 

81 

28 

31 

29 

81 

30 

31 

31 

31 

32 

81 

83 

81 

84 

81 

35 

31 

36 

81 

37 

31 

38 

31 

39 

81 

40 

ToirhoDptJd. 


C.  A.  Faller 

Andrew  O'Connell 

John  A.  Banker 

John  M.  Paige 

James  Clear 

Alexander  Sims 

Georee  Clifford 

William  Edwards 

Richard  B.  Rice 

Jeny  Parlcinson... 

Gottlieb  Jahnkie 

Gabriel  Wick ;. 

John  Lewis ... 

H.J.Campbell 

H.I.  Wheeler 

Bntler  Bros 

Solar  St  Co 

Simons  dt  Tattle  . 

Appleton  Machine  Company 

John  Schlosser 

C.  Bacheldor 

Howard  &  Jennings 

J.C.  KoelAch 

J.  C.  Koclaoh .«.. 

W.  P.  Rounds 

W.R  Wheeler 

Webster  Manofactnring  Company 

Des  Forget*  StCo 

R.  Davis 

C.  A.  Fuller 

D.  T.  H.  MacKinnon 

McGregor  Bros 

McKeosie  Sc  Crawford 

Jas.  Giliin^ham  &Soii..> 

K.  M.  Hutcliinsun 

Paine  Lumbor  Company 

Wamke  Sc  Zaafb 

Hired  Men 

Atlas  Iron  and  Brass  Works 

Hans  Jacx>b(ion 

Frank  Van  Oss 

Ramsay  &.  Jones 

Hatch  &  Keith 

Mi^or  C has.  B.  L.  B.  Davis 

A.Ross  Houston .*. 

Hired  men 

C.  A.  Fuller 

Andrew  O'Connell 

William  Edwards 

JanieH  Clear  ■ 

Richard  E.  Rice 

John  Lewis 

Jerry  Parkinson 

Gotrl^ib  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  Gifford 

Alexander  Sims 

John  Baeten 

H. J.Campbell  

Joys,Norri8  &.  Co 

James  SheriffH 

Vulcan  Iron  Works 

Kaukauna    Lumber  and  Maafactnring 

Company. 

J.  H.  Marston  &  Co 

Appleton  Machine  Company 

H.  A.  Foster 

Schlafer,  Barrett  &  Tesch 

Howard  &  Jennings 

F.M.Davis 

Geo.  F.Stroud 

McKenzie  &  Crawford 

K.  M.  Hutchinson 

Dnman  &.  Manual 

BiittiB  Bros 

WiUmnson  &."L\>ai\iQ^  \Ausi\Mt  Company 
Jaa.  GUUng^ham  &  ^ou 


For  what  paid. 


I 


Servioea 
do. 


do. 

do. 

do. 

, do. 

, do. 

Serrioeo 
do. 


do 

do 

do 

do 

do 

Wrench,  etc 

BabbiU  metaL  eto  ... 

Coal 

Steel  boshing,  etc... 

Iron,  etc 

Smoke-ataok 

Coal   

Screw-bolts,  etc 

Packing,  etc 

Rope,  eto 

Hay 

Sand 

Nuts,  bolts,  eto 

Stationery 

Iron     

Traveling  expenses.. 

Nuts  

Lnmber. 

do  .............. 

Hog-ctiaina,  etc 

Boat-spikes,  eto 

Lumber 

Barbed  wire,  etc 

Services,  April,  1889. 

Iron  castings 

Services 

do 

Lumber 

Timber 

Mileage 

Traveling  expenses  . 
Services 


do 

do....: 

do 

do 

...'..do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Duck,  eto 

Propeller-wheel  . 
Shell-sheave,  eto. 
Lumber,  eto 


Coal 

Iron  castings,  eto — 

Oils,  etc 

Packing,  etc 

Iron  collar,  eto 

Iron,  etc 

Oil,  etc 

Coal 

Iron,  etc 

Globe  vdive,  eto 

Assorted  steel,  eto... 

Lumber,  etc 

.\  ^'QAxA.-TaUa^  etc 


5iB 

31.  M 
30.  M 
2I« 
27.51 
.2101 
83.83 
S3L«I 
23.  •• 
S3.M 
23.01 
23.11 
&I0 
110 

SB.a 

9&3I 
11 4t 

l.» 
1131 
14. 7S 

141 

100 
1X01 

1)4 
31 01 

100 

%,n 

1.S3 
3Li4 

147 
53.80 

laa 

41 30 
17.9! 
310108 
1180 
16.12 
14.50 
1343.9 
38L8I 
14.00 
14.90 
21100 
200.00 
10.00 
3100 
3100 
3100 
8100 
3100 
30.00 
3100 
30.00 
39.00 
3100 
31  Cf 
1100 
8107 
2100 
4193 
31 31 

4.93 

41.70 

2118 

11  S3 

2.38 

4.83 

4.13 

20.00 

48.81 

26.80 

4t2.1S 

2L47 

8.88 


^    t 
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Jtimized  statement  of  erpensesmailefrom  appropriation  for  operating  and  care  of  ednaU 
•  and  other  worh  of  navigationf  etc — Continued. 


Date. 

•No.  of 
▼oaober. 

1880. 

Hay  31 

41 

31 

42 

81 

43 

31 

44 

31 

46 

31 

46 

81 

47 

31 

48 

Jnne  5 

1 

8 

2 

6 

8 

5 

4 

14 

6 

17 

6 

20 

7 

28 

8 

28 

0 

28 

10 

28 

11 

28 

12 

28 

18 

28 

14 

28 

16 

28 

to 

28 

17 

28 

18 

28 

10 

28 

20 

28 

21 

28 

22 

28 

23 

28 

24 

28 

26 

28 

20 

80 

27 

80 

28 

80 

29 

80 

80 

80 

81 

SO 

82 

80 

88 

80 

34 

80 

86 

80 

36 

80 

87 

80 

88 

80 

89 

80 

40 

80 

41 

80 

42 

80 

43 

80 

U 

80 

45 

80 

46 

To  wbom  paid. 


ThoMorjran  Company 

Aii|ni«t  Ziemer 

H.  Miner 

H.  Btedrnan 

Berlin  Sc  Montello  Granite  Corapuiy 

DesForgea  A,  Co 

Kamsay  &  Jones 

C.A.l'nller 

Hired  men. 

H.S.Sacket 

Qeny  Lumber  Company , 

Tbe  Cook  and  Brown  Lime  Company... 

Doman  A,  Manuel 

David  Burr 

George  Janria 

Simons  4&Tuttle 

Butler  Bros 

Kankauna  Lumber  and  Manufacturing 

Company. 
Applefou  Macbine  Company 

B.  T.Gilroore 

Ramsay  Sc.  Jon«'s 

James  Gillingbam  ASon 

H.L.Laraen  &.Co  ....^ 

K.  M.  Hutobinaon 

C.  C.Paige 

S.M.  Hay  A.  Bro 

S.H.Hay  &  Bro 

MoKenzie  Sc  Crawford 

Cbas.  S.  Morris 

F.T  Yabr 

Priest  &  Garrow 

H.K.  Priest 

Prentice  &  Mobr 

A.J.  Weir 

CA^Fulbr 

A.  Boss  Houston 

Wisconsin  Telepbone  Company 

C.A.Fullei 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Ricbard  B.  Rioe 

Jobn  Lewis 

Jerry  Parkinson 

Gottlieb  Jabnke 

Gabriel  Wiok 

Jobn  A.  Banker 

George  Gifford 

Alexander  Sima 

Jobn  Baeten 

Hoffmann  and  BiUings  Manufacturing 

Company. 

O.L.  Packard 

DesForgea  &Co., 

Hired  men 


Total 


For  wbat  paid. 


Lumber 

Lumber,  eto 

Wall  paper,  eto 

Lumber 

Stone 

Stationery 

Lumber. '. 

Traveling  expenses. 
Services,  May,  1889. 

Nails,  etc 

Lumber 

Firo-briok 

Iron  castings,  etc  .. 

Services  

do 

Iron  pipe,  eto 

NiiilH 

Lumber 


I  tt  «••««• I 


Iron  forgings,  eto 

Rent  of  office 

Lumber 

Screw-bolts  and  wasbers. 

Oil,  eto 

Rope,  eto....... 

Steel  busbings,  eto. 

Hose,  eto 

Rope,  eto 

Coal ..,.. 

do 

Wheelbarrows,  etc.. 

Wood 

Stone 

Coal 

Lumber 

Traveling  expenses. 

Services  

Rent  of  telepbone... 

Services  

do. 

do 

do 

do 

do 

do. 

do 

do 

do 

do 

do... 

do 

Labor , 


Forge , 

Stationery 
Servicee .., 


Amount 


$274.73 

4.46 

0.35 

27.  J8 

45.00 

37.85 

11:52. 

13.14 

2,129.54 

2.60 

U.58 

5.00 

618.79 

26.00 

1.38 

4.57 

7.50 

4.84 

660.97 
25.00 
8.00 
11.14 
85.38 
16.02 

21L70 
17.90 
60.27 

138.72 
43.66 
15.13 

112.75 

100.00 

6.00 

2.16 

8L43 

200.00 
16.16 

200.00 
10.00 
85.00 
30.00 
80.00 
80.00 
30.00 
30.00 
80.00 
30.00 
30.00 
30.00 
30.00 
1.90 

29.34 

56.30 

1.890.18 

48,329.62 
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i  I  21. 
PRELIMINART    EXAMINATION    OP  CENTREVILLE    CREEK,    MANITOWOC 

county,  wisconsin. 

United  States  Enginkrr  Office, 

Milwaukeej  Wis.j  November  1,  1888. 

Sib  :  I  have  the  honor  to  sabmit  the  following  report  of  a  prelimhMirj 
examinatioQ  of  Oentreville  Creek,  Manitowoc  County,  Wis.,  directed 
by  letter  from  the  Chief  of  Engineers  dated  September  29, 1888,  in  ae- 
conlauce  with  section  13  of  the  river  and  harbor  act  of  Augost  11, 
1888. 

Appended  herewith  is  a  sketch  of  Centreville  enlarged  from  the  trac- 
ing of  the  original  lake  survey  sheet  M,  131,  sent  with  Department  let- 
ter of  October  3, 1888. 

Centreville,  like  so  many  towns  on  the  west  shore  of  Lake  Michigan, 
having  no  natural  harbor  built  '^  bridge-piers,"  so  called,  out  into  the 
lake.  These  piers  consist  of  pilesdriven  at  pretty  wide  intervals,  sawwi 
off  some  8  or  10  feet  above  the  water  surface  and  decked  over.  Ex- 
tending out  to  12  feet  of  water  they  form  landing  piers  for  vessels. 
Being  of  slight  and  cheap  construction,  they  are  subject  to  damage  hy 
storms,  and  particularly  by  ice,  so  the  cost  of  maintenance  is  heavy  and 
wharfage  charges  correspondingly  high. 

The  Goodrich  Transportation  Company's  line  of  steamers  used  to  stop 
at  Centreville,  and  at  one  time  all  supplies  were  brought  by  water,  bat 
the  building  of  the  Milwaukee,  Lake  Shore  and  Western  Bailway,  with 
a  station  1  mile  from  the  village,  nearly  destroyed  the  business  of  the 
piers,  and  of  the  two  shown  on  the  sketch  but  one,  the  south  one,  is 
kept  up.  The  present  owner  of  this  pier  told  me  it  cost  him  $4,000,  and 
that  $1,600  had  been  exi>euded  for  repairs  lately,  so  the  wharfage 
charges  must  be  pretty  high  as  the  commerce  is  small. 

Although  the  lake  survey  chart  was  made  eighteen  years  ago,  I  should 
say,  so  far  as  a  cursory  examination  would  enable  me  to  judge,  that 
very  little  change  had  taken  place  since  then.  As  shown  on  the  sketch 
there  is  a  mill-dam  about  700  feet  above  the  mouth  of  Centreville  Creek 
and  300  feet  below  the  dam  a  roadway  bridge  built  on  piles.  Above 
the  dam  the  water  in  the  creek  is  ponded  back  to  a  depth  of  16  feet, 
but  below  the  dam  the  creek  is  very  small  and  shallow,  not  over  3  or 
4  feet  deep  and  10  or  12  feet  wide,  with  perhaps  18  inches  on  the  bar 
at  the  month.  The  mouth  is  protected  by  sheet-piling,  otherwise  the 
fine  drifting  sand  would  at  times  obliterate  t)ie  mouth  or  at  least  change 
its  position.  The  amount  of  water  in  the  creek  may  be  Judged  from 
the  fact  that  the  grist-mill  supplements  its  water-power  by  steam,  and 
while  I  was  there  the  mill  was  running  both  its  wat«r-wheel  and  steam- 
engine,  the  creek  not  furnishing  sufficient  power  for  the  entire  mill.  It 
will  thus  be  seen  that  there  is  no  natural  harbor  there,  and  if  one  is  to 
be  furnished  it  will  have  to  be  wholly  artificial. 

A  company  has  been  formed  called  the  Harbor  and  Dock  Association 
of  Centreville,  having  a  State  charter  granting  them  the  privilege  of 
building  wharves,  docks,  etc.,  and  improving  Centreville  Creek.  The 
members  of  this  association  whom  I  met  during  my  recent  visit  stated 
that  they  would  be  satisfied  with  an  available  depth  of  12  feet,  and  that 
all  lands  required  for  the  purpose  of  harbor  improvement  would  be 
deeded  free  of  cost  to  the  Government. 

In  order  to  make  a  \iai:boT  aX  \,\i\^  ^lace  it  would  be  necessary  to  build 
two  piers  extending  out  iai  euoxx^  x^  oX^Xawva.  Yll^\»  <^i^^\«c^  to  dredge 
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between  the  piers,  and  to  excavate  an  interior  basin.  There  is  a  narrow 
strip  of  low  land  between  the  foot  of  the  blnff  and  the  lake-shore  where 
a  long  narrow  basin  might  be  excavated,  the  Centreville  Harbor  and' 
Dock  Company  building  the  necessary  wharves  and  docks  of  this  basin. 

The  cheapest  and  best  construction  of  piers  for  this  locality  would  be 
pile-piers  with  double  sheet- piling  on  the  lake  sidle  to  render  them  sand- 
proof,  like  those  at  Kewaunee,  Wis.  These  piers  to  reach  14  feet  depth 
of  water  would  be  about  1,600  feet  long,  should  be  14  feet  wide  and  200 
feet  apart. 

An  approximate  estimate  of  cost  would  be  as  follows : 

3,2001inear  feet  of  pile-pier,  at  |24  per  foot 176,800.00 

Dredging  chauael  between  the  piers,  58,333  cubic  yards,  scow  measurement, 

at  25  ccDts  per  yard 4 14,  .583. 25 

Dredging  a  basin,  above  and  below  the  creek,  4  acres,  at  f7,562.50  per  acre .     30, 249. 00 


121.632.25 
Add  10  percent,  for  contingencies 12,163.22 

Total 133,795.47 

I  do  not  thiiik  Centreville  Creek  worthy  of  improvement,  my  reasons 
for  such  a  conclusion  being  that  Centreville  Township  contains  less  than 
2,000  inhabitants,  while  the  village  itself  has  between  300  and  400  only. 
The  latter  has  a  brewery,  grist-mill,  lumber-yard,  and  one  or  two  brick- 
yards, \ii(3iile  the  township  is  mainly  devoted  to  raising  dairy  produce. 
During  the  year  1887  the  entire  shipments  by  rail  were  4,000  tons  of 
export  and  2,000  of  import,  the  former  mainly  farm  products,  such  as 
cheese,  grain,  and  cattle.  By  water  the  imports  and  exports  for  the  same 
period  amounted  to  2,030  and  740  tons  respectively. 

Undoubtedly  the  existence  of  a  good  harbor  at  this  place  with  an 
available  depth  of  12  feet  would  materially  reduce  railroad  freights  and 
therewould  be  a  great  increase  in  the  shipment  of  heavy  freight,  such 
as  brick,  wood,  etc.,  by  water.  Land  being  cheap  manufacturing  indus- 
tries might  spring  up,  but  I  do  not  thing  the  commerce  present  or  pros- 
pective would  warrant  the  expenditure  of  so  large  a  sum  as  $133,000. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


I  I  22. 

PRELIMINARY  EXAMINATION  OP  KENOSHA  HARBOR,   WISCONSIN,   FOR 

REFUGE. 

United  States  Engineer  Office, 

Milwaukee,  Wis,,  October  20,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  made  by  myself  October  16, 1888,  of  Kenosha  Earbor,  Wis- 
oonsfu*  "  for  refuge,"  as  called  for  by  section  13  of  the  river  and  harbor 
act  of  August  11, 1888. 

Calling  on  the  harbor  committee  of  the  Business  Men's  Club  of  Ken- 
osha, to  whose  active  efforts  the  insertion  of  tb\a  cA^xx^*^  \w  \)afe  fvs^st  ^ks^.^ 
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harbor  act  was  due,  I  found  that  it  was  their  wish  to  have  the  exami 
nation  confined  exclusively  to  the  "  inner  harbor  "  as  it  is  called. 

The  inner  harbor,  as  shown  on  the  accompanyio^  tracing,  includes 
all  the  part  to  the  westward  of  the  inshore  ends  of  the  piers  as  far  ai 
the  bridges  over  "the  Basin''  and  Pike  Creek  respectively',  an  area 
comprising  about  14  acres,  and,  with  the  exception  of  portions  dredged 
by  private  enterprise  in  front  of  the  wharves,  having  an  average  deptii 
of  some  5  feet.  Tlie  entrance  to  this  harbor  is  through  two  approxi- 
malely  parallel  piers,  150  feet  apail^  at  the  shore-line  and  170  feet  at  the 
lake  ends,  with  a  channel  between,  now  in  process  of  being  dredged  out 
by  contract  to  a  depth  of  15  feet. 

This  narrow  entrance  of  170  feet  I  consider  an  insaperablc  objection 
to  the  use  of  this  inner  harbor  for  purposes  of  "  refuge.^  In  order  to 
give  '^  fully  and  particularly  the  facts  and  reasons  "  on  VFhich  I  base  my 
opinion,  I  submit  the  following  brief  account  of  the  entrance- widths  of 
harbors  of  refuge  on  the  Great  Lakes : 

At  Oswego,  on  Lake  Ontario,  the  eastern  arm  of  the  outer  bre^- 
water  was  commenced  351  feet  from  the  western  arm  ;  this  width  has 
been  found  to  be  entirely  inadequate  and  the  cause  of  much  complaint 
on  the  part  of  vessel-men,  so  that  the  local  engineer  has  recommeuded 
the  removal  of  the  portion  so  far  built,  and  the  Board  6f  Engineers  of 
February  15, 1887,  ha^  concurred  in  this  recommendation. 

At  Buffalo,  on  Lake  Erie,  the  breakwater  being  parallel  to  and  two- 
thirds  of  a  mile  from  shore,  the  entrance  width  is  practically  uure 
stricted.  there  being  nearly  half  a  mile  between  the  end  of  the  Bu&lo 
River  pier  and  the  a^acent  end  of  the  breakwater. 

At  Cleveland,  on  the  same  lake,  the  proposed  east  breakwater  is  to 
leave  an  entrance  of  500  feet  between  it  and  the  lake  arm  of  the  west 
breakwater. 

At  Sand  Beach,  on  Jjake  Huron,  the  main  or  south  entrance  is  600 
feet  wide  and  the  north  entrance  300  feet,  the  latter,  however,  merely 
intended  to  facilitate  the  passage  of  outward-bound  vessels,  make  a 
current  to  move  the  ice,  etc. 

At  Michigan  City,  on  Lake  Michigan,  the  approved  project  calls  for 
an  entrance  of  400  feet. 

At  Milwaukee,  the  southern  entrance,  in  case  it  is  fonnd  uecessaij 
to  build  a  southern  arm,  is  to  be  1,000  feet  wide,  the  northern  opening 
400  feet,  the  smaller  opening  being  for  the  same  purpose  as  at  Sand 
Beach. 

At  the  entrance  of  the  Sturgeon  Bay  Ship  Canal  the  width  between 
the  outer  piers  was  originally  but  235  feet.  This  was  found  to  be  so  in- 
adequate that  two  detached  piers,  150  feet  long  and  so  placed  as  to 
increase  the  width  to  335  feet,  were  built.  This  entrance  is  still  com- 
plained of  as  too  small. 

At  Grand  Marais,  Mich.,  on  the  south  shore  of  Lake  Superior  the 
width  between  the  entrance  piers  is  to  be  500  feet. 

At  the  Lake  Superior  entrance  of  the  Portage  Lake  Ship  Canal  the 
Board  of  Engineers  of  December  22, 1886,  recommended  a  new  entrance 
400  feet  in  width. 

At  Grand  Marais,  Minn.,  the  proposed  pier  extension  still  leaves  a 
clear  opening  of  over  400  feet. 

It  will  therefore  be  seen  that  400  feet  is  the  minimum  width  of  open- 
ing where  the  entrance  is  at  right  angles  to  a  line  of  breakwater,  and 
that  in  the  only  two  cases  where  the  entrance  is  between  parallel  piers, 
Sturgeon  Bay  and  Grand  Marais,  Mich.,  the  widths  are  335  and  500  feet 
respectively,  the  formet.oi  '^^i^YiYi^j^X^^eiiiwixAtaQiiestricted. 
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Two  ways  suggest  themselves  to  remedy  the  defect  of  a  too  narrow 
entrance:  First,  to  prolong  the  piers  on  divergent  lines  until  the  proper 
width  is  attained ;  and,  secondly,  to  build  parallel  piers  the  proper  dis- 
tance apart,  removing  one  of  the  present  piers  for  this  purpose.  The 
first  niethoil  would  give  a  flaring,  funnel-shaped  harbor  entrance,  one 
of  the  worst  possible  forms,  and  entirely  inadmissible ;  the  second  is 
also  inadmissible,  because  the  inclosed  basin  is  too  small  to  sufficiently 
reduce  the  large  waves  that  could  pass  through  a  wide  entrance,  the 
reductive  power  of  the  basin  with  an  entrance  of  500  feet  being  only 
about  four-tenths. 

With  reference  to  the  cost  of  dredging  out  the  inner  basin  to  the  same 
depth  as  the  channel  entrance,  15  feet,  it  would  re<iufre  the  removal  of 
about  204,000  cubic  yards  of  material,  scow  measurement.  The  con- 
tract price  of  the  present  dredging  now  being  done  at  Kenosha  being 
19  cents,  I  think  15  cents  would  l^  a  fair  figure  for  inside  work,  mak- 
ing a  cost  of  $30,600,  which,  with  the  usual  contingencies,  would  amount 
to  about  $34,000.  This  dredging  would  be  a  great  benefit  to  the 
local  commerce  of  the  place,  although  it  would  not  make  it  a  har- 
bor of  refuge.  It  might  be  a  question  as  to  whether  the  local  authori- 
ties should  dredge  this  interior  basin  or  the  Government,  though  there 
are  precedents  for  such  work  being  done  by  the  Government  in  this 
district,  notably  at  Port  Washington,  where  two. interior  basins  of  a 
combined  area  of  5|  acres  and  a  depth  of  12  feet  have  been  dredged  out 
at.  the  mouth  of  the  Sauk  Biver,  though  the  purposes  subserved  are 
almost  entirely  local. 

With  regard  to  an  exterior  harbor  of  refuge  at  Kenosha,  the  break- 
water would  have  to  be  located  in  from  5  to  6  fathoms  of  water  to  ob- 
tain sufficient  anchorage  room,  as  shown  by  the  lake  survey  charts,  so 
that  the  conditions  are  quite  similar  to  those  obtaining  at  Milwaukee. 
The  present  project  at  Milwaukee  is  estimated  at  $800,000,  so  a  rough 
estimate  for  a  somewhat  similar  but  perhaps  smaller  one  at  Kenosha 
would  call  for  at  least  $500,000.  I  do  not  think  the  commercial  interests 
to  be  subserved  would  warrant  the  expenditure  of  so  large  a  sum. 

With  reference  to  harbors  of  refuge  on  the  lakes,  it  may  be  said  that 
the  general  tendency  is  to  build  larger  vessels,  and  when  the  lighter 
draught  vessels  become  unserviceable  they  are  replaced  by  new  ones 
of  much  greater  capacity,  owing  to  the  increased  depths  in  the  Detroit 
Biver  and  the  Sault.  These  large  steam-propelled  barges  can  ride  out 
most  of  the  lake  storms,  and  will  seldom  stop  to  seek  a  refuge,  but  con- 
tinue on  to  their  destination,  leaving  the  harbors  of  refuge  to  be  sought 
by  the  smaller  sailing  craft,  a  yearly  diminishing  portion  of  the  lake 
marine. 

I  therefore  do  not  think  Kenosha  Harbor  is  worthy  of  improvement 
_  **  for  refuge.'^ 

Very  respectfully,  your  obedient  servant, 

Ghas.  B.  L.  B.  Dayis, 

Major  of  Engineers. 

The  Ohiep  of  Enchnebbs,  U.  B.  A. 


2106     REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

I  I  23. 

preliminary  examination  of  oconto  harbor,  wisconsin,  chan- 
nel  sixteen  feet  deep  and  seventy-five  feet  wide  f  rom  piers 
to  first  contour  in  river  at  spies  slough. 

United  States  Engineer  Office, 

Milwaukee.  Wis.^  November  23,  1888, 

Sir  :  I  have  the  honor  to  submit  the  foJ lowing  report  of  a  prelimi- 
nary examination  of  Oconto  Harbor  for  a  channel  16  feet  deep  and  75 
feet  wide  from  piers  to  first  contour  in  river  ^t  Si>ies  Slongb,  directed 
by  letter  of  the  Chief  of  Engineers  of  September  29,  1888,  in  accord- 
ance with  section  13  of  the  river  and  harbor  act  of  August  11,  1888. 

I  transmit  herewith  a  map  of  Oconto  Harbor,  showing  the  piers  and 
the  Oconto  River  as  far  as  the  Section  Street  Bridge,  in  the  city  of 
Oconto. 

The  approved  project  for  the  improvement  of  this  harbor  is  for  a 
chahnel  8  feet  deep  andlOi)  feet  wide  from  the  Section  Street  Bridge,  in 
Oconto,  to  the  shore  line  in  Green  Bay,  a  distance  of  about  2  miles,  and 
the  extension  of  this  channel  to  the  10-foot  contour  in  Green  Bav  by 
means  of  two  parallel  piers  150  feet  apart,  these  piers  being  built  in 
continuation  of  the  slab-piers  built  by  the  city  of  Oconto. 

A  survey  of  the  mouth  of  Oconto  River  was  made  under  the  direc- 
tion of  Maj.  D.  C.  Houston,  Corps  of  Engineers,  in  1870,  who  reported 
that  general  commerce  and  navigation  would  not  be  benefited  by  a 
harbor  at  this  point.  This  seems  to  have  been  the  opinion  of  all  the 
engineer  officers  who  have  since  had  charge  of  this  harbor,  but  the 
people  of  Oconto  have  been  very  persistent,  until  finally  the  present 
project,  just  described,  was  determined  upon  at  an  estimated  cost  of 
$150,000. 

The  project  now  called  for  in  the  preliminary  examination  is  for  a 
channel  16  feet  deep  and  75  feet  wide  from  the  piers  to  Spies' Mill,  a 
distance  of  6,000  feet.  The  wording  of  the  act  is  "to  the  first  contour 
in  Spies'  Slough,"  but  a  personal  interview  with  those  who  were  instru- 
mental in  getting  the  clause  calling  for  this  examination  inserted  in  the 
river  and  harbor  bill  brought  out  the  fact  that  Spies'  Mill  was  intended 
as  the  limit  of  the  channel. 

For  the  first  1,000  feet  or  more  the  piers  at  the  mouth  of  the  river  are 
constructed  of  two  rows  of  piles  20  feet  apart,  the  piles  in  each  row 
being  driven  5  feet  between  centers,  and  filled  with  slabs  and  edgings 
fastened  down  by  binding-poles  at  right  angles  to  the  axis  of  the  pier. 
As  deeper  water  was  reached  a  stronger  method  of  construction  was- 
used,  the  piles  being  driven  4  feet  apart  on  the  channel  side  and  2  feet 
apart  on  the  outside,  with  waling  timbers,  cross-ties,  and  rods,  and  a 
riprap  of  stone  on  the  exposed  side. 

The  piles  were  driven  but  10  feet  into  the  bed  of  Green  Bay,  and  as 
the  depth  of  water  for  a  long  distance  out  was  but  3  feet  the  bottoms 
of  the  piles  are  only  13  feet  below  the  water  surface;  consequently,  if  a 
channel  of  16  feet  is  made  the  bottom  of  the  channel  will  be  3  feet  belov 
the  points  of  the  piles.  The  piers  being  but  150  feet  apart  I  do  not 
thin  k  it  would  be  safe  to  attempt  to  make  a  16-foot  channel  t^tween  tbem, 
and  therefore  I  am  of  the  opinion  that  one  of  the  piers  should  l)e  re- 
moved and  rebuilt  at  least  250  feet  from  the  remaining  pier.  The  north 
pier,  being  the  shortest,  least  exposed,  and  slightest  in  constmction^ 
should  be  the  one  selected  for  removal. 

The  Oconto  Rivet,  \i^\o^  Wi^  \i\V^  o^  Oconto,  is  at  ordinary  stages  a 
slnggish  stream  ftovjmg  ov^t  ^  m(5i<i  \fii^\^^  \sroX.  ^ts^tyq.^  the  spring 
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freshets  it  poors  out  a  considerable  volume  with  a  strong  current, 
which,  following  the  natural  circuitous  course  of  the  river,  has  a  tend- 
ency to  obliterate  the  shortened  dredged  channel,  shown  on  the  map  in 
red.  At  present  7  feet  can  be  carried  through  with  the  exception  of  a 
shoal  place  near  the  piers,  where  there  is  but  6  feet.  .  The  dredged 
channel  would  have  to  be  revetted  at  the  points  where  it  crosses  Spies' 
Slough,  and  also  at  the  mouth  of  a  slough  farther  downstream,  or  at 
^tbe  points  marked  in  red  ink  "a/'  *'b,"  and  "c.''  1  do  not  think  75  feet 
is  wide  enough  for  a  channel  of  the  p'roposed  depth,  16  feet,  for,  being 
on  an  average  some  9  feet  below  the  present  depth  of  the  river,  in  sott 
material,  there  would  be  a  constant  tendency  to  fill  up,  and  it  would  be 
only  a  question  of  time  when  a  widening  would  be  called  for. 

The  Lake  Shore  and  Western  Railroad  has  a  terminus  to  the  north- 
ward of  Spies'  Mill,  just  below  the  highway,  and  the  x^arties  interested 
in  this  improvement  propose  this  channel  for  the  purpose  of  connecting 
with  this  road,  intending  to  build  docks  and  wharves  in  the  vicinity; 
but  it  seems  to  me  a  much  cheaper  solution  of  the  problem  would  be  to 
extend  the  railway  down  to  the  month  of  the  liver,  building  the  wharves 
and  landing-docks  just  inside  of  the  piers.  The  extension  of  the  rail- 
road over  the  marsh  iseems  to  present  no  peculiar  difficulties. 

It  is  claimed  that  this  proposed  improvement  would  be  of  great  ad- 
vantage to  the  back  country  tributary  to  Oconto;  that  by  this  means 
this  portion  of  the  State  could  get  supplies,  particularly  coal,  at  much 
reduced  rates;  but  the  return  freights  would  certainly  be  small,  while 
the  building  of  branch  railroads  from  Green  Bay,  Wis.,  and  Menominee, 
Mich.,  will  open  up  this  country  and  furnish  it  with  harbor  facilities 
much  greater  than  there  can  ever  be  at  Oconto. 

To  provide  for  a  16-ioot  channel  will  require  an  extension  of  the  south 
pier  of  1,100  feet,  the  rebuilding  of  the  inshore  end  of  this  pier,  and  the 
removal  and  rebuilding  of  the  north  pier,  all  as  shown  in  red  on  the  map. 

The  following  is  the  approximate  of  the  cost  of  a  channel  75  feet  wide 
at  the  bottom  and  16  feet  deep,  extending  from  the  16-foot  contour  in 
Green  Bay  to  Spies'  Mill. 

• 

Extension  of  the  (sonth  pier  1,100  feet,  at  $20 |22,000 

Sepairing  and  re-enforcing  500  feet  of  the  Bhoro  end  of  the  sonth  pier,  at 

td 4,000 

Bemoying  and  rebuilding  the  present  north  pier  1,600  feet,  at  (10 16, 000 

Extending  the  north  pier  1,900  feet,  at  $20 38,000 

Dredging  500,000  cubic  yards,  at  15  cents 75,000 

Bevetting  1,*200  linear  feet  of  the  channel  In  the  river,  at|8 9, 600 

164,600 
Add  10  per  cent,  for  superintendence  and  contingencies 16, 400 

Total 181,000 

To  this  should  be  added  the  amount  expended  up  to  date,  approxi- 
mately $50,000,  making  a  total  expenditure  on  this  harbor  of  $231,000. 
This  is  a  small  estimate,  and  the  cost  of  maintenance  would  be  heavy. 

Considering  the  present  and  prospective  commerce  that  might  arise 
in  consequence  of  this  improvement,  I  do  not  think  the  Government 
would  be  warranted  in  expending  such  a  large  sum  for  the  improve- 
ment of  this  harbor,  and  1  therefore  do  not  consider  the  harbor  worthy 
of  improvement  in  a<  cordance  with  this  enlarged  plan,  and  1  recommend 
that  no  change  be  made  in  the  present  plan  of  improvement. 
Very  respectfully,  your  obedient  servant, 

GHA8.  E.  li.  B.  l^kTiS^^ 

Major  of  ;BaQS'a««t%* 

The  CmsF  op  EnqjneerSj  U.  S.  A. 
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I  I  24. 

PRELIMINARY  EXAMINATION  OF  RACINE  HARBOR,  WISCONSIN,  WITH  i 
yiE\f  TO  ENLARGING  AND  DEEPENING  CHANNEL. 

United  States  Enginbbb  Office, 

Milwaukee^  Wis.^  October  20, 1888. 

Sir:  In  accordance  with  instraclions  contained  in  letter  from  the 
office  of  Chief  of  Engineers,  dated  Washington,  D.  C,  September  29, 
1888, 1  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  Racine  Harbor,  Wisconsin,  called  for  by  section  13  (if 
the  river  and  harbor  act  of  August  11, 1888. 

This  section  called  for  an  examination  with  a  view  to  '*  enlarging  and 
deepening  the  channel." 

The  appropriation  passed  by  the  act  of  August  5,  1886,  for  this  har- 
bor was  expended  in  rebuilding  the  badly  decayed  sapenstructore  orer 
the  outer  section  of  the  south  pier ;  the  channel  had  then  been  dredged 
to  16  feet,  but  was  only  75  feet  in  width..  The  following  year,  there 
being  no  appropriation  of  funds  for  maintaining  this  channel,  it  rapidly 
deteriorated,  owing  to  its  slight  width,  until  the  available  depth  for 
navigation  was  only  about  12  feet,  vessels  drawing  13  feet  strikiugra 
the  bottom. 

This  shoaling  was  made  the  subject  of  a  communication  of  Mr.  Simecn 
Whiteley,  secretary  of  the  Kacine  Business  Ken's  Association,  to  tbe 
Hon.  Philetus  Sawyer,  United  States  Senate,  dated  May  20, 1888,  which 
was  referred,  through  the  Chief  of  Engineers,  to  Gapt.  W.  L.  Marshall, 
then  in  charge  of  the  harbor.  The  Chief  of  Engineers  also,  in  a  letter 
dated  August  22, 1888, ''  in  view  of  the  immediate  and  pressing  demands 
for  a  deeper  channel,"  called  upon  me  for  a  separate  communication, 
which  was  sent  under  date  of  August  28, 1888. 

The  present  project  for  the  improvement  of  this  harbor,  under  the 
river  and  harbor  act  of  August  11, 1888,  approved  by  indorsement  of  the 
Chief  of  Engineers  dated  August  31, 1888,  calls  for  a  channel  16  feetin 
depth  and  150  feet  in  width,  to  be  dredged  the  whole  length  of  the  piers 
forming  the  harbor  entrance.  This  dredging  is  now  being  done  under  a 
contract  entered  into  October  9,  1888,  with  Christopher  H.  Starke,  of 
Milwaukee,  Wis.,  and  it  is  thought  that  the  entire  38,000  cubic  yards 
will  be  removed  before  the  close  of  navigation. 

In  my  opinion,  the  completion  of  this  contract  will  give  the  needed 
relief  by  ^^  enlarging  and  deepening  the  channel,"  as  called  for  by  the 
aforesaid  section  of  the  river  and  harbor  bill. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Magar  of.Vnginmn, 

The  Ghibf  of  Engineebs,  U.  S.  A. 
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IMPBOVBMENT  OP  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS,  AND  OP 
ILLINOIS  AND  CALUMET  RIVERS ;  LOCATION  OF  ILLINOIS  AND  MISSIS- 
SIPPI CANAL. 


BBPOBT  OF  CAPTAIN  W.  L.  MARSffALL,  CORPS  OF  ENGINEERSy  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


Ik  Chicago  Harbor,  Illinois. 

2.  Calumet  Harbor,  lUinois. 

3.  Illinois  River,  Illinois. 


IMFBOYEMENTS. 


4.  Calamet  River,  Illinois  and  Indiana. 

5.  Location  of   Illinois  and  Mississippi 

Canal. 


EXAMINATIONS. 


6.  Grand  Calnmet  River,  Indiana,  begin- 

ning one-half  mile  east  of  Hammond, 
and  thence  eastward  to  Lake  Michi- 
gan. 

7.  Canal-way  connecting  the  waters  of 

Lake  Michigan  with  the  Calnmet 
River,  beginning  at  a  point  on  the 
Calnmet  River  I  mile  east  of  Ham- 
mond, Indiana,  and  rnnniug  dne 
north  to  Berry  Lake,  and  thence 
along  the  eastern  waters  of  said 
Berry  Lake;  thence  northeast  to 
Lake  Michigan. 


8.  Berry  Lake,  Indiana,  forming  a  natural 

harbor  of  refuge. 

9.  Grand  Calnmet  Kiver,  Illinois. 


United  States  Engineer  Office, 

Chicago,  III,  July  10, 1889. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon  tUc 
works  in  my  charge  daring  the  fiscal  year  ending  Juno  30,  1889. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 

The  Ohief  of  Engineers,  U.  S.  A. 


give  relief  to  the  over-crowded  river. 

[b)  The  construction  of  an  exterior  breakwater  of  crib  work  fit 
with  stone  outside  of  the  outer  harbor  in  deep  water  to  shelter  1 
entrance  to  Chicago  Biver  and  outer  harbor  from  northerly  storms,  a 
to  form  a  sheltered  area  or  harbor  of  refuge  at  the  southern  end 
Lake  Michigan. 

In  addition  to  this  incomplete  project,  the  entrance  to  Chicago  Bit) 
which  is  protected  by  piers  built  by  the  United  States,  is  to  be  ma 
tained,  both  piers  and  channeL 

CONDITION  OF  THE  WOBK  JUNE  30,  1889« 

Outer  harbor, — This  basin,  south  and  east  of  the  present  mouth 
Chicago  River,  covers  about  455  acres  in  area.  A  dock  and  wharf-Iii 
was  established  by  special  order,  Corps  of  Engineers,  No.  108,  Aagn 
3, 1871,  at  about  1,300  feet  east  of  the  shoreline,  and  parallel  to  an 
about  2,000  feet  west  of  the  breakwater  that  limits  the  basin  to  tl 
eastward.  Between  the  dock-line  and  breakwater  an  area  of  270  acn 
is  included,  which  the  original  project  contemplated  dredging  to  16fe( 
in  depth,  where  deficient  in  depth.  The  area  between  dock-line  an 
shore  is  reserved  for  docks  and  slips.  Two  hundred  and  sixty -seve 
thousand  cubic  yards  of  material  is  yet  to  be  dredged  from  the  oat€ 
basin  beyond  the  dock-line,  but  as  this  material  will  be  valuable  fc 
filling  should  the  outer  basin  be  used  for  wharves  and  docks,  and  inac 
much  as  the  area  already  dredged  is  adequate  for  present  needs,  a  con 
pletion  of  the  work  of  dredging  at  this  time  is  not  advisable  or  necet 
sary. 

The  piers  inclosing  this  harbor  have  been  completed  for  years;  bat 
portion  of  the  southerly  breakwater  was  damaged  by  storm  Deeembe 
4, 1885,  and  requires  reconstruction.  This  gap  has  not  enlarged  sine 
the  damage  was  done,  and  is  practically  of  little  importance,  but  is  oi 
sightly. 

The  superstructures  of  the  north  pier  and  easterly  breakwater  of  th 
outer  basin  are  rotten,  and  now  urgently  require  rebuilding  over  aaei 
tent  of  4,738  linear  feet.    They  should  be  rebuilt  in  a  permanent  mannc 
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Exterior  breakwater. — The  work  ia  sitaated  1  mile  northeasfc  of  the 
month  of  Ghicago  Eiver,  the  entrance  to  which  it  covers  from  northerly 
storms.    It  is  to  be  5,436  feet  in  length. 

Daring  the  past  fiscal  year,  in  accordance  with  the  approved  project 
for  tibe  exx>enditare  of  the  appropriation  made  for  improving  Chicago 
Harbor,  contained  in  the  river  and  harbor  bill  of  August  11, 1888,  pro- 
posals were  solicited  for  completing  1,200  linear  feet,  more  or  less,  of 
substrncture,  and  for  raising  to  a  greater  height  400  linear  feet  of  snper- 
stracture  over  cribs  that  had  settled.  The  proposals  were  received  and 
opened  October  10, 1888. 

With  the  approval  of  the  Chief  of  Engineers,  contract  for  this  work 
was  entered  into  October  31, 1888,  with  the  Fitz  Simons  and  Counell 
Company,  the  lowest  responsible  bidders,  who  have  prosecuted  the 
work  satisfactorily  and  vigorously.  Up  to  the  close  of  the  fiscal  year 
ending  June  30, 1889,  the  contractors  have  completed  the  superstruc- 
ture work  required  by  their  contract,  viz,  400  linear  feet  over  old  work, 
and  have  sunk  in  place  upon  a  stone  foundation  six  cribs,  extending 
the  substructure  of  the  piers  408  linear  feet.  There  remains  to  be  con- 
structed, to  complete  the  breakwater,  748  linear  feet  of  substructure 
(now  under  contract)  and  1,156  linear  feet  of  superstructure  (yet  to  be 
contracted  for),  the  necessary  funds  for  which  latter  work  are  now 
available. 

This  breakwater  answers  the  purpose  for  which  it  was  constructed, 
and  its  value  as  a  harbor  of  refugee  and  as  an  aid  to  navigation,  is  con- 
ceded by  all  persons  interested  in  lake  commerce. 

Entrance  to  Chicago  River. — At  the  beginning  of  the  fiscal  year  the 
entrance  to  the  Chicago  Kiver  (Chicago  Harbor  proper)  had  deterio- 
rated until  there  was  an  available  channel  less  than  15  feet  deep  at 
mean  lake  level.  In  places  there  was  a  depth  of  less  than  12  feet  in 
the  channel. 

Sealed  proposals  were  solicited  and  opened  September  25,  1888,  for 
restoring  this  channel  to  its  proper  depth  of  16  feet  at  low  water. 
With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered 
into  with  Frank  R.  Crane,  September  29,  1888,  the  lowest  responsible 
bidder.  The  work  was  begun  October  1  and  completed  ]Sovember  6, 
1888,  during  which  time  25,282.4  cubic  yards  of  sand  were  removed 
firom  the  channel.  No  further  difticulty  has  been  experienced  by  ves- 
sels entering  the  harbor  of  Chicago  at  this  point  since  the  dredging 
was  done. 

In  addition  to  the  work  of  construction  above  described,  the  boats 
and  plaut  belonging  to  the  United  States  were  repaired  and  kept  in 
serviceable  condition,  and  lights  were  maintained  upon  the  exterior 
breakwater  during  the  season  of  navigation,  1888. 

For  the  season  of  navigation,  1889,  a  light-ship  has  been  substituted 
for  the  lights  heretofore  maintained  directly  upon  the  breakwater.  It 
is  moored  near  the  southeastern  end  of  the  structure,  and  gives  satis- 
faction to  mariners. 

For  details  of  this  work  see  the  accompanying  report  of  Mr.  G.  0, 
Almy,  overseer. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE. 

The  funds  now  available  are  to  be  applied  to  the  completion  of  the 
exterior  breakwater  and  to  repairing  the  break  in  the  southerly  break- 
water of  the  outer  basin,  and  for  lighting  the  exterior  breakwater. 
They  will  be  sufficient  for  these  purposes. 
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PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOB    FOB    THS    FISCAL 

TEAR  ENDING  JUNE  30,  1891. 

The  fands  asked  for  for  the  fiscal  year  ending  Jane  30,  1891,  are  to 
be  used  in  completing  the  cater  basin  and  in  replacing  with  permanent 
work  the  rotten  superstructare  over  the  north  pier  at  the  entrance  to 
Chicago  River  and  over  the  easterly  breakwater  of  the  oater  ba«in 
throaghoat  its  entire  extent. 

Money  statement. 

July  1,  1688,  amount  aYailable $2,933.30 

Received  from  sale  of  fael  to  officer ^.7S 

Amount  appropriated  by  act  of  August  11,  1888 200,000.00 

202,956,(15 
July  1, 1889,  i^mount  expended  during  fiscal  year,  excluBive  of 

liabilities  outstanding  July  1,  1888 $55,568.41 

July  1,  1889,  amount  covered  by  existing  contracts 82, 197. 52 

137.7^.93 

July  1,  1889,  balance  available 65, 192M 

(Amount  (estimated)  required  for  completion  of  existiog  project 172,000.00 
AmoQut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1991  172,  OOOL  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amount  reported  as  available  July  1,  1888  ($2,761.30)  is  found  to  have  bees  is 
error,  being  $172  too  small. 

Ahstraot  of  proposals  far  dredging  at  Chicago  Harbor,  received  and  opened  at  Chicago^  lU^ 
September  25,  1888,  by  Capt,  W,  L.  Marshall,  Corps  of  Engineers, 


Ko. 


1 
2 

8 


Kftme  and  addresa  of  bidder. 


The  Fits  Simons  and  ConneU  Company.  Chicago,  111. 

Green's  Dreilging  Company,  Chicago,  111..... 

Frank  K.  Crane,*  Chicago,  111 


Dredging 
20.00e  cubic 
yardft  (eiiti- 
mated),  per 
cable  yard. 


Otntt, 


19 

m 

181 


Total. 


$3,8M 
3,9110 
2.  no 


*  Accepted  and  contract  made,  dated  September  29, 1888. 

Abstract  of  proposals  for  extending  the  exterior  breakwater  at  Chicago  Harbor,  lU, 
fBeoelved  and  opened  October  10,  1888,  by  Cap^.W.  L.  Marshall,  Corps  of  Engineers.] 


Hemlock  timber,  102,312  feet,  B.  M.,  per  M  feet 

Pine  timber,  17,391  feet,  B.  M.,  per  M  feet 

Pine  nlank,  4.900  feet,  B.  M.,  per  M  feet 

Iron  drift-bolts,  10, 1 18  pounds,  per  pound 

Iron  screw-bolts,  N.  andW.,  228.47  pounds,  per  pound. 

Spikes,  811.18  poands,  per  pound 

Stone,  576.647  cords,  per  cord 

Framing,  119,703  feet,  B.  M.,  per  M  feet 

Laying  plank,  4.000  feet,  B.  M.,  per  M  feet 

Taking  upplank,  B.  M.,per  M  feet 

Total  amount  for  G8foet  (1  crib) 

To ial  amount  for  1,156  feet  (equal  17  cribs) 


Nal. 

The  Fits  Simons 

&  ConneU  Co., 

Chicago,  HL* 


$18.00 

17.50 

15.00 

.05 

.07 

.05 

6.00 

10.  UO 

4.00 

4.00 

6.948.11 

118, 117. 87 


No.  2. 

Hiero  B.  Hcrr 

A,  Co.,  Chi- 

cago,  UL 


$13.00 

16.00 

14.00 

.04 

.04 

.04 

0.80 

8.75 

6.00 


7,122.23 
121,077.91 


Ka3. 
Chicago  Dredg- 
ing widltook 
Co.,  Chicago, 
UL 


$15.  N 

2LM 

1&09 

.ff 

.07 

.« 

7.» 

16c  OB 

6.M 

6.00 

8,  Ml  SI 

146k  OSS.  £1 


*  A.coepleA^  %xi<&  QouVnA\  waI^^^  4Qk\.«;^  October  81, 1888. 
irnTi._Thexe  la  no  pUnk  io'Vje  tmY^nuv.  aii!A\Mi%\\.«ia\a  <k\&\\^ft^lswsi^^^\A\a^^\k\EAted  coal 
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AbBtrtusi  of  eontraots  for  improving  harbor  at  ChioagOf  III.,  in  force  during  the  fiioal  gear 

ending  June  .30,  ltid9. 


Ckmtnetor. 

Nature  of  contnot. 

Date. 

To  exfrfre— 

Frank  K.  Cranfl,  Chioaeo  III  ........  ..... 

Dredging  between  harbor 
piers. 

Extending  exterior  break- 
water and  building  su- 
perstmcture. 

Sept  29. 1888 
Oct"  31, 1688 

*Kor.  90,1888 
Oct   81,1889 

The  Fits  Simons  and  G<nixieU  ComMoy, 
Chicago,  lU. 

*  Completed  November  6. 1888. 


REPORT  OF  MR.  6.  C.  ALMT.  OVERSEER. 

East  Brbakwatbr,  Chicago  Harbor,  Julg  1,  1889. 

Sir:  I  have  the  honor  to  siibmitthe  following  report  of  operations  for  the  improve- 
meut  of  this  harbor  dariDg  the  lifioal  year  of  1888  and  1889,  in  accordance  with  yonr 
instructions  of  Jnne  6,  18^. 

Orders  for  the  preliminary  work  of  repairing  tng  and  stone  scows^  to  fit  them  for 
service,  were  received  September  4,  and  a  suitable  force  was  immediately  employed 
for  the  performing  of  sncn  part  of  the  work  as  was  possible  without  docking.  Sep- 
tember 14,  an  agreement  was  entered  into  with  the  Chicago  Dry  Dock  Company  for 
certain  work  of  calking,  et<c.,  of  the  bottoms  of  the  tug  and  three  of  the  scows,  which 
oonld  only  be  done  in  dock.  The  dock  work  was  satisfactorily  completed,  and  the 
craft  returned  to  the  breakwater  September  20.  The  remaining  work  on  the  tug,  in- 
cluding slight  repairs  to  the  boiler,  executed  under  an  agreement  with  4ohn  Mohr  de. 
Son.  at  a  cost  of  $125,  was  finished  September  24. 

The  scows  under  repair  at  this  time  by  the  hired  force  were  Nos.  1,  2,  3,  5,  and  6. 
Nothing  was  done  on  No.  4,  notwithstanding  the  deck  was  in  need  of  renewal ;  but 
being  otherwise  serviceable,  it  was  believed  that  by  careful  management  and  moder- 
ate loading  the  boat  might  be  used  during  the  short  time  remaining  of  the  working 
season  without  serious  risk. 

The  work  performed  bv  the  hired  force  on  the  above-named  craft  consisted  of  re- 
pairs to  the  planking  of  the  sides,  ends,  and  decks ;  partial  renewal  of  the  upper  chime 
pieces,  bucking  beams,  hatch  coamings,  and  timber-heads,  together  with  the  neces- 
sary calking.  The  first  scow  was  r^dy  for  service  September  26  and  the  last  on 
October  6.  As  fast  as  completed  they  were  put  to  use  for  transporting  stone  to  South 
Chicago. 

Through  the  months  of  September,  October,  and  November  considerable  incidental 
work  was  performed  for  vanous  purposes,  including  sounding,  and  the  making  of 
buoys  and  sounding  poles  for  the  dredging,  making  camp  furniture  for  the  canal 
survey  party,  repair  of  yawl-boat,  etc. 

As  the  repairs  to  scows  approached  completion  the  force  was  transferred  to  the 
work  of  crib  construction.  Framing,  by  a  party  of  ship-carpenters  nnder  Master- 
Carpenter  John  Bloom,  began  October  3,  and  crib  building,  by  a  properly  organized 
gang  nnder  Foreman  Edward  Healy,  Octobers.  The  working  force  at  this  time  com- 
prised the  two  foremen  above  mentioned,  12  carpenters,  7  bolters,  9  laborers,  and  1 
blacksmith.  Six  men  left  or  were  discharged  before  the  close  of  the  month.  There 
were  also  on  duty  the  crew  of  the  tug  and  the  usual  watchmen. 

Four  cribs  for  closing  the  gap  in  the  south  breakwater,  each  100  feet  long,  16  feet 
wide,  and  10  courses  high,  were  built,  and  the  force  discharged  Nove  iiber  3,  except 
six  men  retained  for  the  work  of  breaking  up  the  wrecked  cribs  by  blasting  and 
miscellaneous  duty  attendant  upon  the  close  of  operations  for  the  season. 

The  material  expended  for  the  constrnction  of  the  above  cribs  comprised  206,888 
feet,  B.  M.,  hemlock  timber,  and  20,^82.05  pounds  drift-bolts. 

As  the  treason  advanced  the  weather  became  rough  and  unfavorable  for  the  work 
remaining  to  be  done  at  the  south  breakwater.  An  examinatioii  of  the  overturned 
cribs,  coininencing  November  5  and  concluded  the  following  day,  by  the  diver  and 
assistants,  was  made^  to  ascertain  their  exact  position  and  condition,  and  the  best 
method  of  placing  cartridges  for  the  removal  of  the  .wreck  and  clearing  the  line  for 
the  new  cribs.  Several  days  ensued  during  which  the  state  of  the  sea  prevented  the 
commencing  of  the  blasting;  but  on  the  12th  of  November  it  was  begun,  and  con- 
tinued until  the  four  boxes  of  If-inch  cartridges  ^forcite)  were  expended,  when  the 
work  ceased  until  a  further  supply  of  forcite,  which  was  immediatelv  wd«TO\^  <j«x^^^ 
be  delivered.    During  the  day  fourteen  blasts  ^exe  msA^b^sX^owXi  ^  qaiatl  ^'dx\si\^'^^ 
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being  fired  each  time,  after  being  placed  closely  in  contact  with  the  cribs.  As  iai« 
conld  be  seen  the  cribs  were  badly  shattered,  but  below  the  surface  of  the  wata 
the  actual  efifect  coald  not  be  fully  determined .  On  the  14th  the  blasting  was  le- 
sunied,  and  finished  the  following  day. 

Upon  the  last  day  two  charges  of  about  60  pounds  each  were  exploded  onder  the 
opposite  ends  of  a  crib,  where  they  were  placed  by  the  diver.  These  heavy  chaijei 
were  fired  separately,  and  with  each  explosion  the  whole  crib  appeared  to  risesevenl 
feet,  being  eovered  with  a  groat  volume  of  water  resembling  a  hill  at  lea^t  S5 
feet  in  height.  In  all,  600  pounds  of  forcite  were  ex|)ended,  iu  charges  varriiff 
from  6  pounds  to  about  60  pounds,  proportioned  to  the  apparent  mass  and  streogll 
of  the  wreck  at  the  points  where  applied.  All  that  portion  of  the  old  crib-work  that 
seemed  likely  to  obstruct  the  placing  of  new  cribs  was  in  this  manner  thoroughlj 
broken  up,  and  though  some  of  the  timber  is  yet  held  in  place  by  the  weight  ofstofie 
surrounding  or  covering  it,  it  is  believed  that  the  operations  of  the  dredge  in  level- 
ing the  stone  to  form  the  new  foundation,  aided  by  the  action  of  the  sea,  will  release 
and  accomplish  its  complete  removal. 

With  the  conclusion  of  this  work  (November  15)  the  six  workmen  wlio  had  been 
retaine<l  for  the  purpose  wore  discharged,  leaving  on  duty  only  the  crew  of  tag  ami 
neressary  watchmen.  The  tug  was  employed  until  December  20  for  the  care  of  sig- 
nal lights  at  exterior  breakwater  and  other  service,  when  orders  to  cea«e  work  aad 
lay  np  for  the  winter  were  received.    The  crew  was  paid  off  December  31, 

DBEDGINO. 

Extending  eastwardly  from  a  point  a  short  distance  below  Central  Slip,  towank 
the  mouth  of  the  river,  nearly  to  the  entrance  of  Light-honse  Slip,  there  had  beea 
through  a  long  term  of  years  a  gradual  accumulation  of  muddy  deposit,  formiDg  a 
group  of  banks,  between  which  the  channel  was  narrow  and  tortuous,  and  consti- 
tuting a  serioos  obstruction  to  the  free  navigation  of  the  river  by  the  larger  vessels, 
which  were  constantly  grounding  and  subjected  to  expensive  and  annoying  deten- 
tion. 

For  the  removal  of  this  impediment  to  commerce  a  contract,  dated  September  ^, 
1888,  was  entered  into  with  Mr.  Frank  R.  Crane,  of  Chicago,  by  the  terms  of  which 
the  necessary  dredging  was  to  be  performed  at  the  rate  ot  13|  cents  per  yard.  Tlie 
work  was  begun  October  1  and  finished* November  6,  during  which  time*^  there  was 
removed  25^282.4  cubic  yards  of  material.  This  work  for  the  widening  and  deepenio' 
of  the  channel  proves  every  day  its  practical  value,  admitting,  as  it  does,  €»f  the  fm 
passage  of  all  vessels  having  business  at  this  port,  and  effecting  an  important  taving 
of  time  and  tug  bills.  No  vessel  has  been  detained  by  grounding  in  this  vicinity,  so 
far  as  known,  since  the  dredging  was  completed. 

BXTKRIOR  BREAKWATER. 

Operations  for  extending  this  work  to  its  eastern  limit,  as  provided  for  by  the  plan 
(a  distance  of  about  1,200  feet)  and  in  accordance  with  the  project  last  approved  b/ 
the  Chief  of  Engineers,  were  commenced  under  the  contract  with  The  Fitz  Simons 
and  Connell  Company,  of  Chicago,  March  II,  1889. 

On  the  date  mentioned  a  quantity  of  stone  was  deposited  at  the  east  end,  on  the 
line  of  the  breakwater,  at  the  beginning  of  the  foundation  for  the  new  cribs.  Fram- 
ing began  March  18.  Work  for  the  rebuilding  of  the  superstructure  over  the  foar 
cril>8  placed  on  the  east  cud  of  the  breakwater  during  the  months  of  May  and  Juoe, 
lr^87,  which  was  required  by  reason  of  the  excessive  settling  of  this  portion  of  the 
structure,  commenced  March  22,  and  was  completed  May  4,  except  the  stone  fillio^t 
which  was  not  finished  until  May  21.  The  following  statement  shows  the  expendi- 
ture of  material  and  cost  on  account  of 

REBUILDING  SUPERSTRUCTURE. 

Pino  timber,  102, 716  feet,  B.  M.  at$17.50 $1,7U7.53 

Drift-bolts,  11,801.09  pounds,  at  5  cents 590.05 

Stone,  576. 57  cords,  at  $6 3.459.4d 

Spikes,  300  pounds,  at  5  cents 15.00 


\ 


Total - 5,862.00 

The  building  of  the  first  new  crib  (No.  44)  began  March  25, 1889.  Up  to  the  end 
of  the  fiscal  year  six  oriba  have  been  completed  and  sunk  in  position,  five  of  which 
are  acoepted  and  paid  ioi,    Oiva  o\»ia«i:  ctV\i  ^^*  ^"^  \a  xnadY  to  eink  and  three  xnoce 
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well  adyaDoed  in  their  oonstnictioD.    The  stone  filling  of  the  crib  last  sank  (No.  49) 
is  not  yet  finished. 
The  new  cribs  are  each  68  feet  long,  30  feet  wide,  and  27  courses  hiffh.    They  are 

S laced  upon  a  foundation  of  rabble  stone  40  feet  wide  on  top,  and  about  7  feet  in 
epth.  The  depth  of  water  on  the  line  of  the  extension  is  now  IVH  feet,  and  no<leei)er 
soundings  between  the  present  end  of  the  work  and  the  point  where  it  will  terminate 
are  foaxKi. 

The  cribs  just  sunk  have  added  408  feet  to  the  previous  length  of  4,236  feet,  making 
the  total  length  of  the  breakwater  at  the  close  of  the  fiscal  year  4,614  feet. 

The  placing  of  eleven  other  cribs  is  required  to  carry  the  work  to  its  eastern  ter- 
minus. From  the  successful  progress  alrea  ly  made,  there  is  ample  reason  for  the 
expectation  that  this  will  be  accomplished  within  the  time  named  in  the  contract, 
and  there  is  the  further  ^ratifying  assurance  that,  under  the  new  project  upon  which 
this  part  of  the  work  is  being  performed,  it  will,  when  finished,  constitute  decidedly 
the  most  substantial  and  sightly  portion  of  the  breakwater.  It  is,  perhaps,  to  be 
regretteil  that  the  entire  structure  .could  not  have  been  built  upon  the  plan  now  in 
force.  In  oost^  reliability,  and  appearance,  the  results  would  certainly  have  been 
much  more  satisfactory. 

The  new  method,  adopte<l  at  the  beginning  of  the  present  season  of  navigation,  of 
locating  the  east  end  of  the  breakwater  at  night  by  means  of  a  light-ship,  oas  met, 
as  far  as  can  be  learned,  with  the  approval  of  ail  concerned.  No  complaints  fcom  any 
source  have  been  heard  as  to  the  sufficiency  and  value  of  the  light  as  now  maintained. 

BEPAIRS  TO  SUPERSTRUCTURE. 

Under  date  of  April  26, 1889,  a  "  special  agreement"  with  the  Fitz  Simons  and  Con- 
nell  Company,  of  Chicago,  was  entered  into  for  certain  repairs  to  the  superstructure 
at  the  Junction  of  Cribs  39  and  40,  made  necessary  by  the  continued  settling  of  the 
superstructure  of  the  latter  crib,  whereby  a  considerable  opening  was  caused  between 
it  and  the  superstructure,  making  a  weak  place  at  that  point,  which  required  jiroper 
attention  before  the  aperture  should  be  enlarged  by  the  sea  and  a  long  stretch  of 
superstructure  endangered. 

This  work  was  begun  May  6  and  finished  May  20,  with  the  expenditure  of  labor  and 
material  for  its  completion  as  follows: 

Old  timber  Removed,  18,912  feet,  B.  M.,  at  $10 $1H9. 12 

Stone  removed}  26  cords,  atf3 7d.00 

New  timl>er  (pme)  framed  and  secured,  30,996  feet,  B.  M.,  at  $30 92d.  88 

Drift-bolts,  3,825.02  pounds,  at  5  cents ^ 191.25 

Total 1,388.25 

DREDGING  AT  SOUTU  BREAKWATER. 

During  a  severe  storm  on  the  night  of  December  4, 1885,  several  cribs  forming  a 
part  of  the  south  breakwater  were  overthrown  and  destroyed,  leaving  a  gap  in  the 
work  about  400  feet  in  length. 

By  the  wrecking  of  these  cribs  the  line  throughout  the  length  of  the  break  was 
left  obstructed  by  a  mass  of  stone  and  timber,  over  which  the  water  varied  iu  depth 
Itom  3i  to  8  feet.    The  natural  depth  in  this  locality  is  17^  feet. 

Preparatory  to  the  closing  of  the  gap  with  new  cribs,  as  it  is  designed  to  do  this 
summer,  an  arrangement  was  concluded  with  the  Fitz  Simons  and  Connell  Company, 
of  ChicajB^o,  for  the  services  of  a  dredge  to  be  employed  in  the  leveling  or  removal  of 
the  debris. 

This  work  was  commenced  June  20,  and  fiuisbed  June  29,  1889.  The  area  cleared 
includes  the  whole  length  of  the  break,  with  ample  width  for  the  new  cribs,  which 
are  16  feet,  and  a  depth  not  less  than  13  feet.  There  is  nothing  to  prevent  the  con- 
struction of  the  new  work  at  once. 

Respectfully  submitted. 

G.  C.  Ai^Y, 

Capt.  W.  L.  Mabbhaix, 

Corp9  of  JEngineen,  U,  S,  d. 
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COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Chicago,  111.  The  nearest  port  of  entry  is  CliicagOy 
111.  Amount  of  revenue  collected  at  the  nearest  port  of  en^  daring  the  last  fiml 
year,  $4,966,198.72. 


Port  of  Chloago. 


NmnlMr. 


YoMeto  arrived. 
VoimwIb  cleared . 


10,400 
10.538 


4,467.591 


Beoeipt9  and  skipmenU  by  lake  during  the  calendar  year  1888. 


Articles. 

Quantity. 

Artides. 

Qnaotlty. 

KICKUTS. 

Coal tons.. 

Lnmber I'eet.. 

Iron ...., tons.. 

1,363,421 

1,626,408,000 

157,320 

6^277,463 

6,662,712 
141, 100 

SHinODITB. 

Floor bairels.. 

Grain bushels.. 

Lard pounds.. 

Lead pigs.. 

Iron,  miaoeUaoeous tons. . 

Herobandlse,       misoeUaneous, 
naokairas 

l,711,nt 
66;8M.<W 
45u004.«7l 

Merchandiae   packagee.. 

Poets,  ndlroad  ties,  and  telegraph 

polea number. . 

wool pounds.. 

U7,sn 

2,216 
l,478,i«7 

i,rji^floo 

wool pounds.. 

]]2. 

IMPROVEMENT  OF  CALUMET  HABBOB,  ILLINOIS. 

The  object  of  the  work  is  to  provide  a  deep  entrance  to  Calamet 
Biver  and  the  pore  of  South  Chicago. 

This  is  effected  in  the  usual  manner  by  dredging  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers  300  feet  apart,  projectiog 
into  the  lake  from  the  river's  mouth. 

CONDITION  OF  THE  WOBK  JUNE  30,  1889. 

Work  was  begun  on  this  harbor  in  1870,  and  at  the  beginnin  ji:  of  the 
fiscal  year  1889  there  had  been  completea  1,870  feet  of  the  south  pier 
and  3,640  linear  feet  of  the  north  pier,  making  a  total  length  of  pier- 
work  of  5,510  linear  feet. 

As  soon  as  the  appropriation  for  this  harbor  was  made  available, 
under  the  project  approved  by  the  Chief  of  Engineers,  sealed  proposals 
were  solicited  by  advertisement  for  constructing  150  linear  feet  of  the 
south  pier  to  complete  the  existing  project,  which  proposals  were  re- 
ceived and  opened  October  10, 1888. 

With  the  approval  of  the  Chief  of  Engineers  a  contract  was  entered 
into  October  30, 1888,  with  Hiero  B.  Herr  &  Co.  for  this  work.  Under 
this  contract  work  was  begun  May  1, 1889,  and  completed  before  the 
close  of  the  fiscal  year. 

Owing  to  the  lateness  of  the  season  when  the  appropriation  of  August 
11,  1888,  became  available,  and  the  unsafe  condition  of  portions  of  the 
north  pier  and  of  the  beacon-light  tower  thereon,  due  to  insufficient 
atone  filling,  autliority  N^raa  ^o\x^\i\»  w^si  obtained  from  the  Chief  of  Bn- 
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^neers  to  purchase  the  necessary  stone  filling  in  the  open  market  and 
o  place  it  at  once  by  hired  labor;  922.15  cords  of  stone  were  obtained 
nd  placed  in  this  manner  before  November  26,  1888. 

At  the  close  of  the  fiscal  year  1889  the  total  length  of  the  north  pier 
i  3,640  linear  feet,  and  of  the  south  pier  2,020  linear  feet,  or  5,060  linear 
set  of  pier-work  in  all.  The  project  has  been  complete«]  so  far  as  the 
ier-work  is  concerned,  but  the  south  pier  should  be  prolonged  800 
near  feet  farther,  to  protect  che  channel  from  drifting  sands. 

On  account  of  the  urgent  necessity  for  maintaining  the  work  already 
one^  the  sufierRtructure  of  the  piers  being  rotten  over  an  extent  of  1,600 
near  feet  and  the  depth  of  water  in  the  channel  having  deteriorated 
iiice  the  last  dredging  was  done,  the  estimate  submitted  herewith  is 
Dtirely  for  maintenance  of  work  already  done,  and  contemplates  no 
jrther  extension  of  piers  at  the  present  time. 

The  channel  is  insufficient  to  accommodate  the  heavily-laden  ore  vessels 
tiut  must  use  this  harbor,  and  it  has  been  necessary  for  the  rolling-mill 
[>inpanies  and  private  parties  to  dredge  in  the  channel  to  relieve  the 
Ltuation.  There  is  still  necessary,  however,  to  give  a  channel  to  the  full 
idth  and  depth  of  16  feet,  some  76,000  cubic  yards  of  dredging,  at  an 
9tt  mated  cost  of  $21,000. 

There  is  a  demand  for  an  increase  of  this  depth  to  18  feet,  to  accom- 
lodate  the  constantly-increasing  aize  and  draughl  of  lake  vessels.  To 
ive  the  increased  depth  requires  further  dredging  to  the  amount  of 
3,000  cubic  yards,  in  addition  to  that  required  to  give  a  depth  of  16 
i^et.  A  project  for  the  extension  of  the  south  pier  and  increasing  the 
epth  to  18  feet  will  be  submitted  when  the  now  urgent  work  abovQ 
[lecified  shall  have  l>een  provided  for.  For  details  of  this  work,  see  the 
scompanying  report  of  Mr.  O.  A.  M.  Liljencrantz,  assistant  engineer. 

BOPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKED  FOR 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

* 

It  is  proposed  to  apply  these  funds  in  dredging  the  channel  and  in 
^bailding  superstructure  over  800  linear  feet  of  each  pier. 

ilfon^^  statement 

Qly  1,  1888,  amonnt  available $777.70 

.moant  appropriated  by  act  of  Aagast  11,  1888 20, 400. 00 

21, 177. 70 

Fuly  1,  1889,  amonnt  expended  during  fiscal  year,  exelusive  of  liabilities 
oatfltanding  Jnly  1, 1888 16, 170.91 

July  1, 1889,  balance  available 5,006,79 

(Amonnt  f  estimated)  required  for  completion  of  existin|;c  project 47,  000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June'30, 1891    47,  UOO.  00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 
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Ab9trnct  of  prtypo^aU  for  extending  th^  Boutk  pier^  at  Cdlumel  Harbor,  Illinois^  received  mtd 
optned  October  10,  IBSd,  by  Capt.  iv.  L,  Marshallj  Corps  of  Enginecre, 


Hemlock  Umber,  86,311  feet,  B.  M..  per  1,000  feet 
PiDO  timber. 22,920  reot»  B.  M.,  per  1,000  feet .... 

PiuenilvH,  32  feet  each  

iron  arirtboltn, 7033.58 ponoda, per  poaod 

Iron  screw  bolta,  400.06  pouDda,  per  poand 

Iron  spikes,  per  poand 

Stone,  182,jlK)3  cords,  per  cord   

Total  for  75  feet  of  work  (eqnal  1  crib) 

Total  for  ISO  feet  of  work  (eqnal  2  cribe) 


KO.L* 

Ka2. 

Hi«roB. 

TheFiUSiflMM 

Herr  &  Co., 

^  Ckmnell  Co., 

CUcaso.m. 

ChieagOtllL 

$23.00 

|«9lI0 

SO.  00 

33. » 

12.00 

IIM 

.04 

.07 

.05 

.« 

.05 

.or 

0.00 

«.« 

4,477.35 

^27t.«7 

11054.70 

10,56X34 

'Accepted,  and  contract  nade,  dated  October  M,  1888^ 

Non.>-The  item  of  spikes  ia  not  included  is  the  total  estimatea,  as  the  amoimi  to  bo  used,  if  aay, 
will  be  small,  and  is  not  now  known. 


report  of  mr.  o.  a.  m.  uubncrantz,  assistant  xnoikkkft. 

Unitbd  States  Enoikksr  Offj^cb, 

Ckioago,  III,  July  1,  ISdD. 

Captain:  I  have  the  honor  to  submit  herewith  a  report  on  Calnmet  Harbor,  111- 
inoifl,  for  the  fiscal  year  ending  Jnne  'SO,  18'^. 

Owing  to  the  lateness  ia  tiie  season  of  the  passage  of  the  river  and  harbor  bill, 
Augnst  11,  1888,  no  work  was  done  in  the  fail  in  this  harbor,  save  the  refilling  with 
stoue  of  portions  of  the  north  and  soath  piers.  It  had  become  of  utmost  importance 
to  have  this  work  done  without  delay,  the  settling  of  the  st^ine  in  the  cribs  having 
taken  place  to  such  an  extent  as  to  seriously  endanger  the  structures  iu  case  of  heavy 
storms,  and  more  particularly  the  more-exposed  north  pier,  with  the  beacon  light  at 
the  outer  end  1  hereof.  Bids  were  therefore  invited  from  the  leading  stone  firms  of 
the  city  ami  vicinity,  and  the  stone  was  purchased  in  the  open  market  from  Hitpi  B. 
Ilerr  &,  Co.,  the  lowest  bidders,  at  the  rate  of  $6.22  per  cord  of  128  cubic  feet. 

On  November  26,  all  the  stone  required  had  been  put  in  place,  amounting  to — 

Coida. 

In  the  north  pier 5:21.68 

Inthesouth  pier 400.47 

Total 922.15 

This  work  is  at  present  in  a  very  good  condition,  only  a  very  slight  settling  of  the 
stone  being  noticed. 

On  the  30th  of  October,  1888,  a  contract  was  entered  into  with  Hioro  B.  Herr  A 
Co.  for  extension  of  the  south  pier  150  linear  feet.  This  work  was  commenced  on 
May  1,  1889.  The  first  crib  was  sunk  June  3,  the  second  on  June  5.  Each  was  14 
courses  high  and  75  feet  in  length.  I  beg  leave  to  state  that  the  hemlock  timber 
use<l  iu  Miene  cribs  is  of  the  best  quality  over  seen  in  this  locality. 

The  work  under  this  contract  was  finished  on  the  30th  of  June,  and  completed  the 
project  of  1882  for  an  extension  of  the  south  pier  500  linear  feet. 

At  the  close  of  the  fiscal  year  3,640  linear  feet  of  the  north  pier  and  2,020  linear 
feet  of  the  south  pier  had  been  completed.  Over  a  large  portion  of  this  woric,  to 
wit,  800  feet  of  the  north  and  890  feet  of  the  south  pier,  or  in  all  1,600  feet,  the  super- 
structure is  iu  an  extremely  bad  condition,  and  requires  speedy  renewal.  Out  of  said 
1,690  feet  the  westerly  end  of  the  south  pier,  3*^  feet  m length,  consists  of  plank- 
beam  revetment,  built  when  the  proposed  depth  in  the  harbor  channel  was  only  13^ 
feet.  The  balance,  1,370  feet,  is  all  crib- work.  Over  the  latter  portion  new  supers 
strncture  should  be  built,  but  the  revetment  could  be  best  repaired  by  sheet-piling, 
constructed  in  front  of  the  old  work,  with  tie-rods  to  the  old  remaining  anchor-piles, 
as  done  in  repairing  the  similar  structure  directly  opposite,  on  the  north  side  of  the 
river,  in  1884.    The  cost  of  t\i\s  \7oxk  d\dL  not  exceed  |8  per  running  foot. 

The  cost  of  the  proposed  ne^  ftnvQ!t%V>Tvv^^^l^c^  «iA  x«^x  V^T^^«tmeut,  based  opoo 
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contract  prices  for  tbe  work  jnsfc  completed  and  on  cost  of  the  work  on  repair  of  re- 
vetment on  north  pier,  above  referred  to,  would  be : 

1,1)70  linear  feet  of  new  snperstrnotnre,  at  $15.34  per  linear  foot |21, 015. 80 

320  linear  feet  sheet-piling,  at|8 2,560.00 

Total 23,575.80 

Add  10  per  cent,  for  superintendence,  contingencies,  etc 2, 357. 58 

Total 25,933.38 

The  river  channel  is  constantly  filling  up  with  sand,  partly  flowing  down  from  the 
river  above  and  partly  washing  in  from  the  bar  directly  outside  and  south  of  the 
month.  To  remedy  this,  and  secure  a  channel  with  sufficient  and  nearly  permanent 
depth  for  the  steadily  increasing  shipping  at  this  port,  it  is  required  to  dredge  be- 
tween tbe  piers  and  extend  the  south  pier  800  feet  iarther. 

The  cost  of  dredging  to  the  full  width  between  the  piers  is  estimated  ad  follows : 

75.833  cubic  yards  (to  secure  a  depth  of  16  feet),  at  25  cents $18, 970 

Aud  10  per  cent,  for  oontiugeucies,  etc 1,897 

Total 20,867 

A  depth  of  IG  feet  has  beretofore  been  considered  as  sufficient  for  this  harbor,  and 
tbe  above  estimate  is  made  accordingly ;  but  the  dimensions  of  craft  navigating  Lake 
Michigan  are  gradually  increasing,  and  large  veMsels  carrying  iron  ore  to  the  mills 
frequently  draw  more  than  16  feet  of  water.  I  would,  therefore,  respectfully  suggest 
the  advisability  of  increasing  the  established  depth  to  18  feet,  as  has  been  done  in 
other  harbors  on  this  lake.  An  estimate  of  cost  to  secure  such  depth  has  been  made, 
and  amounts  to : 

128,683  cubic  yards,  at  25  cents $32,170 

Add  10  per  cent,  for  contingencies,  etc 3,217 

Total 35,387 

The  cost  of  extending  the  south  pier  800  feet,  as  proposed,  would  be : 

800  linear  feet,  at  $60  per  foot $48,000 

Add  10  percent,  for  contingencies 4,800 

Total 52,800 

Snmming  np  the  amounts  reqnired  for  the  necessary  improvements  to  this  harbor, 
will  give  the  aggregate  amount  needed,  as  follows : 

Repair  of  old  work $25,933.38 

Extension  of  south  pier 52,800.00 

Dredging  to  a  depth  of  18  feet 35, 387.00 

Total 114,120.38 

The  shore-line  north  of  and  along  the  north  pier  has  advanced  a  distance  of  70  feet 
since  July  19,  1888.  As  it  has  l>een  officially  claimed  that  the  advance  of  this  shore 
was  more  or  less  cansed  by  the  dumping  of  slag  from  the  rolliog  mills,  it  is  but  fair 
to  state  that  the  later  obsorvatinns  indicate  that  such  is  apparently  not  the  case,  the 
advance  having  continued  nniuterrnptedly,  and  to  about  the  same  extent  as  before, 
long  after  the  dumping  of  the  slag  ha<l  been  stopped. 

On  Jnly'18, 1888,  the  outer  end  of  the  uonh  pier  was  severely  damaged  by  the 
steamer  ifan/ia/lan,  a  carrier  of  iron  ore  for  the  rolling  mills,  which,  with  a  load  of 
1,90D  tons  of  ore,  ran  into  the  pier  in  broad  daylight.  The  damage  was,  however, 
repaired  by  and  at  the  expense  of  the  Boiling  Mill  Company  in  September  following. 

rt  has  already  been  meutioued  in  this  report  about  the  dtilapidated  condition  of  por- 
tions of  the  piers.  In  this  connection  might  be  stated  that  certain  artificial  agencies 
exist  that  tend  to  hasten  the  natural  progress  of  destmctiou  and  decay.  A  privy  has 
been  built  by  the  Rolling  Mill  Company  for  the  use  of  their  men  on  the  north  pier, 
protruding  over  its  edge  towards  the  river,  which  in  every  respect  must  be  con- 
sidered a  nuisanoe.  One  of  the  company's  derricks  has  also  nad  its  braces  attached 
for  a  long  time  to  the  timbers  of  tbe  superstructure  of  said  pier,  thereby  hastening 
the  destruction  of  this  already  very  old  and  weak  structure. 

The  timbers  of  the  north  pier  have  been  found  burned  in  several  places,  presum- 
abl3^  caused  by  cinders  from  the  many  locomotives  operating  on  the  Rolling  Mill  Com- 
pany's grounds.  This  suggests  the  possibility  of  more  serious  destruction  b^  €Lce  v£ 
proper  care  ia  not  taken  to  prevent  it. 
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A  map  showing  condition  of  the  works  on  Jane  30,  soandin^  on  which  esiiiiUBte 
for  dre<^ing  is  haaed,  and  the  proposed  pier  extension  is  shown,  la  herewith  aubmitted 
I  am,  captain,  very  respectfuUy,  year  obedient  servant, 

G.  A.  M.   LU.JKNGBANTZ, 

AsHaiant  Sn^kMgr. 

Capt.  W.  L.  MAK8HALL, 

Ccrp$  of  Mhtffimears,  U,  8.  A, 


COMMBBCIAL  STATISTICS. 


*   The  harbor  of  Calumet  is  at  South  Chicago,  in  the  collection  district  of  Chicago. 

There  is  a  ligbt-house  and  a  keeper's  dwelling  on  the  Government  reservation  near 
the  shore  end  of  the  north  pier.  A  beaeou  light  is  maintained  at  the  extremity  <^ 
the  north  pier  to  mark  the  entrance  to  the  harbor. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  (Chicago)  daring  the  Isst 
fiscal  year,  $4,966, 19a72. 


Cslnmet  Hsrbor. 


Teaaelii  arrived. 
Vesaelft  cleared. 


4«^40l 


ReceipU  and  $hipmenU  hff  lake  during  tkeJUeal  year  ending  June  30,  1889. 


Artidas. 

Quantity. 

▲rtidea. 

QoaatHy. 

RBCKIFTS. 

Merchandite packagea.. 

Lnmber feet.. 

Shioirlea 

27,647 

80.7Sd.OOO 

6, 100, 000 

30.000 

20.000 

ra,  400 

Iron  ore tona.. 

Salt bMTela.. 

BBIPMBNTB. 

Grain boahcla.. 

Railroad  iron.. .tona.. 

300.113 

PoAta namber.. 

Kallrood  tifta do  ■ . .  ■ 

42^814 
9« 

Coai. tona.. 

Bailroadtiea nonibcr.. 

7.SM 

JJ3. 

IMPROVEMENT  OP  THE  ILLINOIS  RIVER,  ILLINOIS. 

The  ultimate  object  of  this  improvement  is  to  farnish  a  through  roate 
of  trausportatioii  from  the  southern  end  of  Lake  Michigan  to  the  Mi8- 
8is8ii)pi  Eiver  of  BDfiOicient  capacity  for  its  navigation  by  the  largest 
class  of  Mississippi  Biver  steam-boats  that  can  reach  the  mouth  of  the 
Illinois  River. 

The  dimensions  that  have  been  adopted  for  the  locks  to  meet  this  re- 
quirement are: 

Length  of  cbam her 350 

Width  of  chamber 75 

Depth  at  low  water  upon  miter-sills 7 

The  low  depth  upon  bars  to  be  such  as  to  give  7  feet  available  depth 
of  navigation. 

The  conditions  that  have  determined  these  dimensions  heretofore 
have  not  changed  since  their  adoption,  as  may  be  seen  fh>m  the  follow- 
ing facts : 

The  United  States  Goveiiim«ii\i\^\io^\8^iKiT^^  throughout 
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tbe  varions  reaches  of  the  Mississippi  the  following  depths  of  naviga- 
tion at  low  water : 

1.  Above  month  of  Illinois  River. — Six  feet  ultimately.  At  present  3- 
foot  depths  are  not  nnnsnal  at  low  water,  and  depths  of  4  feet  or  less 
are  common. 

2.  BeiiveeH  mouth  of  Illinois  River  and  8t.  Louis, — To  maintain  6  feet 
depth  at  low  water.  At  present  5  feet  at  low  water  is  found  at  several 
points,  and  occasionally  less  than  this  depth  has  been  reported  by  pi- 
lots. 

3.  From  St.  Louis  to  the  mouth  of  the  Ohio. — Eight  feet  ultimately. 
At  present  tbe  low-water  depth  in  the  channel  does  not  exceed  at  some 
I)oints  4^  to  5  feet.    Nearly  $17,000,000  will  be  required  in  all  to  attain 

8  feet  in  depth  if  the  estimate  proves  correct. 

4.  Betfceen  Cairo  and  the  Head  of  the  Passes. — Ten  feet  ultimately.  At 
present  there  is  less  than  8  feet  of  water  at  numerous  places  when  the 
gauges  read  several  feet  above  low  water.  The  original  estimate  to  se- 
cure 10  feet  throughout  this  stretch  was  $33,000,000,  of  which  over 
$13,000,000  have  been  appropriated,  resulting  in  deepening  the  river 
throughout  two  reaches  only.  The  largest  steamer  that  navigates  the 
Mississippi  Kiver  above  Yicksburg  has  a  depth  of  hold  not  exceeding 

9  feet.  The  largest  steamer  that  reaches  the  mouth  of  the  Illinois  haA 
a  depth  of  hold  of  6  feet  1  inch,  and  is  300  feet  long.  No  record  has 
been  found  of  as  great  draught  as  7  feet  ever  having  been  habitually 
carried  by  any  steamboat  above  St.  Louis  as  far  as  to  the  mouth  of 
tbe  Illinois  Kiver,  and  Congress  has  not  embarked  in  any  improvement 
of  that  stream  above  the  mouth  of  the  Ohio  Kiver  looking  to  an  ulti- 
mate depth  greater  than  8  feet  at  low  water. 

This  project  now  being  executed  is  for  the  improvement  of  the  lower 
section  of  this  route,  135  miles  in  length,  from  the  mouth  of  Copperas 
Greek  to  Mississippi  Kiver;  another  section  of  this  route — 88  miles. 
in  length,  from  the  mouth  of  Copperas  Creek  to  La  Salle — has  been 
improved  by  the  State  of  Illinois,  by  the  construction  of  two  locks 
and  dams,  one  at  Copperas  Creek  and  one  at  Henry. 

Over  this  section  the  Stat«  still  collects  tolls ;  the  United  States 
not  as  yet  having  accepted  the  conditions  imposed  by  the  acts  of  ces- 
sion of  the  Illinois  legislature,  which  conditions  seem  to  be  subject 
tiO  change,  and  recently  to  b^of  remarkable  character.  The  act  of  the 
Illinois  legislature  of  May  31, 1887,  required  as  a  condition  of  transfer 
that  a  channel  be  constructed  by  the  United  States  from  Lake  Mich- 
igan to  the  Mississippi  Kiver,  7  feet  in  depth  ;  while  the  act  of  June 
4,  1889,  requires  an  abandonment  of  the  present  project  below  La 
Salle,  after  it  has  been  nearly  completed,  and  the  substitution  of  an 
entirely  different  plan  of  improvement,  at  vastly  increased  expense; 
which  condition  itself  makes  the  proposed  gift  of  the  State  ot  Illinois 
valueless  to  the  United  States.  Moreover,  the  State  requires  as  a 
condition  of  the  transfer  an  expenditure  on  the  part  of  the  United 
States  of  an  amount  at  least  nine  times  the  value  of  the  property  to 
be  transferred,  in  excess  of  the  cost  of  attaining  the  same  end  by 
carrying  out  the  present  project. 

Surveys  and  estimates,  based  upon  a  low-water  depth  of  7  feet,  for 
CAi^yiBg  the  improvement  over  a  third  section,  64  miles  in  length, 
from  La  Salle  to  Joliet,  over  which  the  fall  in  the  water  surface  is  100 
feet,  have  been  made  and  submitted  to  Congress,  and  may  be  found 
in  the  Report  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1884,  p.  1,958. 
No  appropriation  has  yet  been  made  by  Congress  directing  surveys 
or  estimates  for  extending  the  project  to  Lake  Mie\i\^^\i)^^  \/^  V^  \&^^9^ 


2122     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

further,  bat  in  the  river  and  harbor  act  of  Aiignst  11,  18.S8,  there  is  a 
provision  for  a  8urv(»y  for  a  water- way  of  larger  dimensions. 

The  present  project  involves  the  constrnction  of  two  locks  and  dams, 
one  at  La  Grange,  75  miles  above  the  mouth  of  the  Illinois,  the  other 
at  Kampsville,  about  30  miles  above  the  mouth,  and  dredg^ing  tiie  chan- 
nel to  7  feet  deep  across  bars.  More  than  2,000,000  cubic  yards  of 
dredging  will  be  required. 

CONDITION  OF  THE  WORK  JUNE  30,   1889. 

The  lock  at  La  Grange  is  completed,  and  ready  for  nse  whenever 
the  dam  shall  have  been  constructed.  Material  for  the  dam  has  been 
provided,  which  will  be  put  in  place  as  soon  as  the  stage  of  water  will 
admit,  and  the  lock  oi>ened  for  navigation. 

At  Kampsville, — The  eofier-dam  is  in  place  and  the  foandation  of  the 
lock  has  been  constructed ;  4,1^-^  ^^i^^^^^  yards  of  cat  stone,  includlDg 
2,882  cubic  yards  of  cut  stone  delivered  in  1887,  and  2,300  cubic  yards 
of  backing,  have  been  received  at  the  lock-site  and  piled.  No  masonry 
has  yet  been  laid ;  the  dam  and  abutment  also  are  still  to  be  built 

But  little  of  the  dredging  has  been  done  beyond  the  removatof  some 
of  the  worst  bars  to  a  depth  of  4  feet  at  low-water. 

During  the  fiscal  year  ending  June  30,  1889,  the  following  work  has 
been  done : 

(a)  At  La  Grange  Lock. — Filling  behind  the  head-wall  of  the  land-wall 
has  been  placed,  and  a  levee  450  feet  in  length  has  been  constructed 
along  the  bank  above  the  lock.  The  site  of  the  dam  has  been  dredged; 
portions  of  the  cofifer-dam  have  been  removed,  and  the  approaches  to 
the  lock  partly  excavated  by  dredging.  In  all,  31,141  cubic  yards  has 
been  done  of  dredging,  and  3,386  cubic  yanls  of  earth  filling  has  been 
placed. 

Arrangements  have  been  made  for  all  the  piles,  timber,  and  iron  for 
the  construction  of  the  dam  at  this  point,  and  800  piles,  277,024  feeU 
B.  M.,  lumber,  and  57,506  pounds  iron  bolts,  spikes,  nuts,  and  washers 
have  been  delivered.  The  plant  has  been  kept  in  lepair,  and  boats  and 
appliances  provided  for  constructing  the  dam  when  the  stage  of  water 
will  allow. 

(b)  At  Kampsville  Lock. — A  contract  was  entered  into,  with  the  ap- 
proval of  the  Chief  of  Engineers,  dated  September  25,  1888,  with 
Sanger  &  Moody,  for  the  delivery  of  stone  for  this  lock  to  the  value  of 
$90,000.  Under  this  contract  there  has  been  delivered  and  properly  piled 
at  Kampsville  1,284.66  cubic  yards  of  cut  stone  and  2,3(K)  cubic  yards  of 
backing  stone.  The  contractors  have  quarried  and  cut  all  of  the  stone 
required  under  their  contract  except  about  four  hundred  cubic  yards,  and 
expect  to  deliver  the  remainder  by  or  before  August  15,  1889.  There 
will  then  remain  to  complete  the  masonry  of  the  lock  and  abutment  to 
dam  only  1,228  cubic  yards  of  dressed  stone,  no  additional  backing 
being  required. 

(c)  Snagging. — One  hundred  and  eighty -one  snags  were  removed  from 
the  channel. 

(d)  Survey  of  waterttay  beUceen  Lake  Michigan  and  the  Illinois  River 
at  La  Salle. — The  river  and  harbor  act  of  Augast  11, 1888,  contain^ 
the  following  provision : 

And  for  the  purpose  of  socnring  a  continnons  navigable  water-way  between  Lake 

Michigan  aud  the  Mississippi  River  having  capacity  and  facilities  adaqnate  for  tbe 

passage  of  the  largest  Mississippi  River  steam-boats,  and  of  naval  vecisels  suitable  for 

deftuse  in  time  of  war,  tbe  Secretary  of  War  is  authorized  and  directed  to  cause  to 

be  iuade  the  proper  autve^a,  v\a\i%,  a.TiCL  ^«>\Am^\.«%  ^w  ^  ^\2k&s^\^«l  Improvement  and 
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looks  and  claniB  in  the  beds  of  the  Illinois  and  Desplatnes  rivers  from  La  Salle  to 
Lockport,  so  as  to  provide  a  navigable  water-way  not  loss  than  H>U  fiM^t  wide,  uiid  not 
loss  than  14  fcot  <leeiS  and  to  have  surveyed  and  located  »  channel  from  Lock(H)rt  to 
Lake  Michigan  at  or  near  the  city  of  Chicago,  such  channel  to  be  suitable  fur  the  pnr> 
poses  aforesaid,  the  necessary  expenses  of  such  surveys,  estimates,  plans,  and  looatiou 
to  be  paid  out  of  the  sum  herein  appropriated  tor  the  improvement  of  the  Illinois 
River. 

With  reference  to  this  provision  it  seems  necessary  to  remark,  in 
order  that  its  inconsistencies  may  be  rectified  and  its  intent  be  made 
clear  by  subseiiueut  legislation: 

From  what  lias  been  stated  in  this  report  with  reference  to  the  re- 
quirements of  navigation  that  have  been  considered  in  planning  the 
7-foot  navigation  for  the  Lower  Illinois  River,  it  may  be  seen  that  the 
*^ facilities  adequate  for  the  passage  of  the  largest  Mississippi  steam- 
boats an4i  naval  vessels  id  time  of  war"  that  can  reach  the  month  of 
the  Illinois  River  in  ordinary  seasons  of  navigation  are  not  allowed  to 
be  considered  in  deciding  npon  the  capacity  of  this  water-way,  but  the 
depth  is  arbitrarily  fixed  at  ^^not  less  than  160  feet  wide  and  not  less 
than  14  feet  deep"  over  a  portion  only  of  the  proposed  water-way,  viz, 
from  Lockport  to  La  Salle,  while  the  conditions  and  requirements  of 
navigation  are  still  allowed  to  govern  from  Lockport  across  the  Chicago 
divide  to  Lake  Michigan,  even  as  they  govern  throughout  the  rest  of 
the  line  from  La  Salle  to  the  Mississippi  Eiver. 

A  literal  adherence  to  the  act  would  require  surveys,  plans,  and  esti- 
mates for  a  channel  ''not  less  than  160  feet  wide  ami  not  less  than  14 
feet  deep"  from  Lockport  to  La  Salle,  while  across  the  Chicago  divide 
the  dimensions  would  be  adjusted  to  be  ''adequate  for  the  passage  of 
the  largest-sized  Mississippi  Itiver  steam-lioats"  that,  during  ordinary 
seasons  of  navigation,  could  pass  the  channel  below  the  mouth  of  the 
Illinois  River,  6  feet  deep  at  low  water,  and  the  channel  of  the  Illinois 
Kiver  below  La  Salle,  7  feet  deep  at  low  water,  when  completed.  The 
requirements  of  "not  less  than  14  feet  in  depth"  between  Lockport  and 
La  Salle  is  60  per  cent,  in  excess  of  the  greatest  depth  of  hold  of  any 
steam-boat  navigating  the  Mississippi  Biver  above  Yicksburg,  and  is 
two  and  one-thii^  times  the  greatest  depth  of  hold  of  any  steam-boat 
navigating  the  Mississippi  Biver  above  St.  Louis. 

As  the  intent  of  the  act  is  not  clearly  apparent,  it  seems  necessary  to 
submit  plans  and  estimates  for  the  entire  line  under  two  heads.  (1)  As 
required  by  the  stated  purposes  of  the  act,  and  the  requirements  of 
navigation,  and  (2)  for  a  water-way  "  not  less  than  160  feet  wide,  and 
not  less  than  14  feet  deep"  without  reference  to  the  stated  purpose  of 
the  act,  or  the  requirements  of  navigation. 

To  pay  the  expenses  of  the  surveys  for  the  water-way  between  Lake 
Michigan  and  the  Illinois  Biver  at  La  Salle^  required  by  the  act  of 
August  11, 1888,  an  allotment  of  $25,000  from  the  appropriation  for  the 
Illinois  Biver  was  approved  by  the  Chief  of  Engineers. 

A  survey  party  was  organized  under  the  immediate  direction  of 
Civil  Assistant  L.  L.  Wheeler,  who  has  had  large  experience  in  such 
work,  which  party  took  the  field  in  October,  1888,  and  by  the  close  of 
fTovember  had  completed  the  superficial  field  work  over  all  practicable 
lines  between  Joliet  and  Lake  Michigan ;  it  having  been  decided  to  ac- 
cept the  survey  made  in  1883  under  direction  of  Maj.  W.  H.  H.  Ben- 
yanrd,  Corps  of  Engineers,  from  Joliet  to  La  Salle.  Between  Lake 
Michigan  and  Joliet  the  most  practicable  lines  are,  (1)  by  way  of  south 
branch  of  Chicago  Biver  and  the  Desplaines.  (2)  From  the  Calumet 
Biver  at  Blue  Island  via  the  old  Calumet  feeder  north  of  Lane's  Island^ 
Sag  Bridge,  and  the  Desplaines  Valley. 
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(3)  Tho  same  as  (2),  except  a  d^toar  from  the  old  feeder  roate  acrott 
to  tlie  soutb  of  Laue's  Island  to  the  Desplaiues  Valley  at  Sag  Bridge. 
From  Sag  Bridge  to  La  Salle  all  lines  occupy  the  same  field,  i,  e.,  Uie 
Desplaines  and  Illinois  valley. 

Detailed  surveys  were  also  made  during  the  fiscal  year  by  this  party 
in  the  vicinity  of  and  below  Joliet,  and  in  the  vicinity  of  Marseilles. 

In  addition  to  the  superficial  work  of  the  survey  an  agreement  was 
entered  into  with  Josiah  Stevens  &  Co.,  for  making  test  borings  to  as- 
certain the  nature  of  the  substrata  along  the  various  possible  routes 
between  the  Sag  Bridge  and  Lake  Michigan,  and  during  the  year  110 
borings  were  complete,  completing  the  work  except  some  8  or  10  bor- 
ings along  these  lines. 

These  borings  result  in  exhibiting  the  defective  character  of  all 
previous  determinations  of  the  material  to  be  encouuted  io  any  deep 
cut  across  the  Chicago  divide,  the  rock  in  place  being  mat4*.rially  less 
than  heretofore  reported,  and  the  drift  material  and  earth  correspond- 
ingly greater  in  volume. 

Borings  are  also  required  between  Joliet  and  Marseilles,  especially 
between  the  mouth  of  the  Kankakee  and  Marseilles,  and  a  special  ex- 
amination for  high-water  marks  and  levels  throughout  the  |K)rtion  of 
the  Illinois  valley  under  examination. 

The  maps  of  the  survey  are  well  advanced  and  in  sufiicient  detail  for 
the  purpose  of  location  and  close  estimates.  Keference  is  made  to  the 
report  of  Assistant  L.  L.  Wheeler  herewith. 

In  connection  with  this  survey  discharge  observations  have  been 
taken  at  four  places  on  the  Illinois  River  during  the  fiscal  year,  viz, 
at  Ottawa,  above  the  mouth  of  the  Fox  River ;  at  Peru,  l)elow  the 
mouth  of  the  Fox  and  Vermillion  rivers;  at  La  G^range,  and  at 
Kampsville.  It  is  desired  to  obtain  a  complete  series  of  gaugiogs 
from  extreme  low  water  to  the  stage  where  the  river  bottoms  are  sab- 
merged  or  begin  to  be  submerged. 

The  purposes  of  this  survey  do  not  require  observations  taken  at  ex- 
treme fioods  on  the  lower  Illinois,  but  it  is  important  to  know  what  dis- 
charge stage  begins  to  cause  damage  by  fiooding  private  lands  and 
property,  and  what  additions  to  the  discharge  of  the  Illinois  may  be 
made  at  difierent  stages  without  damage  to  property,  and  to  what  ex- 
tent, and  for  what  length  of  time  such  additions  may  be  beneficial  to 
navigation. 

Discharge  observations  should  be  continued  through  several  years  to 
be  free  from  accidental  causes  of  variation,  and  to  be  sufficiently  re- 
liable for  the  purposes  intended. 

As  soon  as  the  maps  are  plotted  and  the  borings,  which  are  nec- 
essarily slow,  are  completed  and  plotted  on  the  profiles,  estimates  of 
cost  of  the  proposed  water  way  may  be  begun.  It  is  expected  tliat 
the  results  of  the  survey  may  be  in  the  hands  of  Congress  before  the 
close  of  the  next  session. 

For  details  of  work  on  the  Illinois  River  during  the  past  fiscal  year 
see  the  reports  herewith  of  Assistants  W.  M.  Childs,  in  local  charge  of 
the  improvement,  and  L.  L.  Wheeler,  in  charge  of  the  survey,  for  a 
water-way  bet  weep  Lake  Michigan  and  the  Mississippi  River. 

PROPOSED  APPLICATION  OF  FUNDS  ON  HAND  JITNE  30,  1889. 

It  is  proposed  to  apply  the  funds  now  on  hand  to  construct  the  La 
Orange  dam  and  open  t\i^  \oc^s.  \i()  \x^N'\^<dXKn\i^  tA  complete  the  survey, 


APPENDIX   J  J — ^EEPORT   pF   CAPTAIN   MARSHALL.         2125 

plans,  and  estimates  for  the  Water-way  firom  Lake  Michigan  to  La  Salle, 
to  continne  the  purchase  of  stone*  under  contract  for  the  Kampsville 
Lock,  and  to  take  care  of  public  property. 

PROPOSED    APPLICATION    OF  FUNDS    ASKED    FOR    FOR    THE    FISCAL 

YEAR  ENDING  JUNE  SO,  189 1 . 

It  is  proposed  to  apply  these  funds  to  complete  the  Kampsville  Lock 
and  Dam,  and  to  forward  to  completion  the  improvement  of  the  lower 
Illinois  Kiver,  as  at  present  projected. 

The  ronte  from  Lake  Michigan,  near  Chicago,  to  the  Mississippi 
Biver,  via  the  Illinois,  is  the  most  favorable  ronte  that  exists,  for  a 
water  route  of  liberal  capacity,  and  at  moderate  cost,  between  the  Mis- 
sissippi Biver  and  the  Great  Lakes.  The  expenditure  of  an  estimated 
amount  of  $412,000  will  carry  a  channel  from  its  month  to  La  ISalle,  100 
miles  from  Lake  Michigan,  7  feet  deep  at  extreme  low  water,  which  is 
ample  depth  to  accommodate  the  largest  Mississippi  steamers  that  reiich 
the  month  of  the  Illinois,  the  proposed  low-water  depth  being  from  2  to 
2i  feet  greater  than  present  low-water  depths  in  the  Mississippi  Biver 
for  400  miles  on  either  side  of  the  mouth  of  the  Illinois.  The  expendi- 
ture of  an  estimated  amount  of  $3,500,000  will  carry  an  equal  depth  to 
Joliet,  within  less  than  40  miles  from  Lake  Michigan,  near  Chicago. 
Surveys  now  in  progress,  being  made  for  a  channel  of  much  greater 
capacity,  will  be  in  sufficient  detail  to  allow  plans  and  close  estimates 
made  for  a  channel  of  any  reasonable  capacity,  that  may  be  ordered  by 
Oongress,  from  Lake  Michigan  to  the  lower  Illinois  Biver  at  La  Salle. 

As  the  present  low- water  discharge  of  the  Illinois  Biver,  1,685  cubic 
feet  per  second,  as  measured  at  a  stage  0.2  feet  above  low  water  at  La 
Orange  in  1887,  is  less  than  8- per  cent,  greater  than  the  discharge,  1,566 
cubic  feet  per  second,  taken  in  1880  when  planning  the  present  systeDi 
of  improvement,  the  impracticability  of  attaining  the  necessary  depth 
of  channel  by  dredgiog  and  wing  dams  is  as  apparent  now  as  then.  To 
secure  the  same  deptli  of  navigation  on  the  lower  Illinois  as  will  be 
given  by  the  completion  of  the  present  project  by  any  other  means  than 
by  locks  and  dams,  will  certainly  cost  trom  eight  to  ten  times  the  cost 
of  the  entire  system  below  La  Salle,  and  postpone  indefinitely  the  use 
of  this  stretch  of  225  miles  of  river  at  low  water.  The  approved  project 
is  now  completed  within  20  per  cent,  of  its  total  cost,  including  the 
State  works  at  Henry  and  Copperas  Creek,  and  should  be  completed  at 
the  earliest  practicable  moment,  as  the  most  economical,  speedy,  and 
certain  way  of  meeting  the  requirements  of  navigation  seeking  the 
lower  Illinois  Biver. 

Since  the  advantages  of  this  route  have  been  repeatedly  brought  to 
the  attention  of  Congress  during  the  past  seventy  years  or  more,  further 
consideration  here  would  be  mere  repetition,  and  attention  will  only  be 
invited  to  the  following  named  reports  heretofore  submitted  to  Congress 
within  the  past  twenty  years : 

General  J.  H.  Wilson,  1867,  House  Ex.  Doe.  No.  16,  Fortieth  Congress,  first  session. 

Colonel  Macomb,  Corps  of  Engineers,  Report  of  the  Chief  of  Engineers,  1875,  Vol. 
2,  page  525. 

MaJ.  G.  J.  Lydooker,  Reports  of  the  Chief  of  Engineers,  1879,  page  1572 ;  1880,  page 
1995. 

M^.  W.  H.  H.  Benyanwl,  Report  of  the  Chief  of  Engineers,  1884,  page  1958. 

Maj.  Thomas  H.  Uandbiiry,  Report  of  the  Chief  of  Engineers,  1887,  page  2119. 

Report  of  the  Board  of  Engineers  on  Hennepin  Canal,  1887,  Report  of  the  Chief  of 
Engineers,  1887,  page  2125. 
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Mtmey  statement, 

Jnly  1,  1H88,  amoiiDt  ayai table $10,SldLiS 

Received  from  sale  of  fael  to  officer.. ....  33.7^ 

Amount  appropriated  by  act  of  August  11,  1888 2OO,OGa06 

210,563.90 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 f95»576.94 

July  1,  1889,  ontotanding liabilities 6,06&.94 

July  1, 1889,  amount  covered  by  existing  contracts 35, 369. 30 

137.012.B 

Jnly  1, 1889,  balance  available 73,&4L3S 

{Amount  (estimated)  reonired  for  completion  of  existing  project 413, 500.0) 
Amount  that  can  be  pron  tably  expended  in  Hscal  year  endi  ng  J  an  e  30, 1891  4 1*2,  iM  OO 
Submitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(»  and  1867. 

The  amount  reported  as  available  July  1,  1888— 110,227.35— ia  found  to  have  bees 
in  error,  being  $292 AO  too  little. 


REPOBT  OF  MR.  W.  M.  CHILDS,  ASSISTANT  KNGIKKER. 

Vkbsaillks,  Brown  Co.,  III.,  July  1,  lSd9. 

Sir  :  I  have  the  honor  to  Rubmit  the  following  report  of  operations  upon  the  Dli- 
nois  River  for  the  year  ending  June  30,  1889 : 

From  July  to  April  the  only  work  undertaken  was  to  clear  tho  channel  of  the  Illi- 
nois River  of  snagR  and  repair  the  plant. 

From  April  to  July  the  work  has  been  dredging  to  open  a  channel  to  the  lower 
entrance  of  the  lock  and  receiving  material  for  La  Grange  Dam  and  Kjunpsvillc 
Lock. 

i$nagging, — During  September  a  small  force,  with  steam-boat  and  derrick,  pnllad 
all  the  snags  (181)  out  of  the  channel  of  the  Illinois  River  from  Peoria  to  the  montb 
at  Grafton. 

Dredging,— k  shallow  cut  28  feet  wide  has  been  dredged  across  the  river  for  the 
base  of  the  dam. 

A  bluff  bank  has  l)een  dredged  along  the  shore  above  tho  look  to  make  a  coDven- 
icnt  place  to  unload  the  lnml«r  for  the  dam. 

One  cut  has  been  dredged  through  from  the  lower  entrance  of  tho  lock  to  Ui6 
channel,  a  distance  of  about  1,800  feet.  In  all,  31,142  cubic  yards  of  material  bare 
been  dredged. 

La  Grange  Xocit.— Banks  have  been  thrown  up  closing  the  lock ;  engine  and  pumps 
have  been  placed  in  iiosition  to  pnmp  the  lock  dry  for  an  examination  of  tiw 

valves. 
The  upper  14  feet  of  the  lower  gates  and  the  upper  19  feet  of  the  npper  gates  have 

been  calked  and  painted. 

All  the  iron  work  has  been  painted. 

A  small  necessary  house  has  been  built  back  of  the  lock-keeper's  house. 

Two  hundred  cubic  yards  (approximately)  of  material  have  been  wheeled  and  cast 
by  the  dredge  onto  the  banks  that  have  been  thrown  up  to  close  the  lock  prepara- 
tory to  pumping  it  out. 

A'ampml'e X^/^.—No  work  has  been  done  at  this  lock;  I,284.()(> cnbic  yards cni 
stone  and  about  2,300  cubic  yards  backing  have  been  received  on  the  contract  of  Sep- 
tember 25,  1888. 

La  Grange  Dam. — ^Two  thousand  eight  hundred  and  fifty-nine  cubic  yards  <^ 
filling  have  been  put  back  of  the  upper  end  of  the  land  wall.  The  material  vm 
hauled  in  wagons  and  wheel-scrapers  from  the  upper  end  of  the  coffee-dam. 

Abont  70  cubic  yards  of  material  have  been  wheeled  back  of  the  dam  abotmeot  on 
the  west  side  of  the  river.  • 

One  hundred  and  eighty-five  feet  of  the  coffer-dam  have  been  dredged  out,  to  gire 
space  to  build  the  dam. 

The  crib  abutting  live  tivei  yrall  haa  been  built  up  with  10  by  10  timbera  to  a  point 
5  feet  above  low  vratei. 
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Of  the  material  neceesary  to  baild  the  dam  the  following  has  been  received : 

Oak feat,  B.  M..  172,024 

Pine feet,  B.  M..  105,000 

Oak  piles  (roand) number..  yOO 

Iron pounds..  57,506 

Repairs  to  plant — Dredge  No.  2  has  had  her  iron  orane  wrecked  and  a  new  crane  of 
oak  bnilt. 

Wave  were  bnilt,  and  Dredge  No.  2,  the  office-boat,  steamer  JSiefre,  and  a  dump-scow 
have  been  hauled  out  and  repaired.  The  steamer  Hebe,  having  an  iron  hull,  was 
scraped  and  painted. 

The  dredges  and  steam-boats  have  been  thoroughly  painted. 
The  steamer  Hebe  has  Iiod  a  now  canvas  roof,  floor,  and  iron  rudder. 
Two  new  pile  drivera  have  been  bnilt  and  one  repaired. 

Two  flats  16  by  30  feet  have  been  rebuilt,  gunwales  raised,  and  new  decks  laid. 
Liast  fall  an  ice-house  was  built  of  second-hand  plank  and  timber,  and  140  tons  of 
ice  put  up. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Guilds, 

AssUtant  Engitieer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers.  U.  S.  A. 


rxfobt  of  mb.  l.  l.  wheeler,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III,  June  30,  1889. 

Caftain  :  I  have  the  honor  to  submit  the  following  report  of  progress  of  survey  for 
water-way  between  Lake  Michigan  and  Mississippi  River,  requirea  by  river  and  har- 
iKMT  act  of  August  11,  1888. 

Commenciuff  at  Lake  Michigan,  there  are  two  routes  by  which  a  ship-canal  might 
reach  the  valSy  of  the  Desplames  River ;  the  one  leaving  the  lake  at  Chicago  and 
reaching  the  Dcsplaines  River  at  Summit ;  the  other  leaving  the  lake  at  South  Chicago 
and  reaching  the  Desplaines  River  at  Sag  Bridge.  Below  Sag  Bridge  but  one  route 
can  be  followed— that  of  the  valleys  of  the  Desplaines  and  Illinois  rivers. 

Upon  coniracnciu^  the  work  it  was  decided  to  make  a  complete  survevof  that  por- 
tion of  the  proposed  routes  lying  between  Lake  Michigan  and  Joliet,and  to  use  maps 
of  the  portion  between  Joliet  and  La  Salle,  prepared  under  direction  of  Maj.  W.  U. 
H.  Benyaurd,  Corps  of  Engineers,  U.  S.  Army.,  in  1883,  makiug  special  surveys  where 
necessary. 

A  fleld  party  was  organized  and  took  the  field  October  1,  and  by  November  30  had 
made  the  necessary  surveys  between  Lake  Michigan  and  Joliet.  The  survey  con- 
sisted of  chained  transit  lines,  duplicate  linos  of  levels,  and  stadi.'\  elevations  over  the 
entire  width  of  the  valleys  followed.  The  party  was  disbanded  November  30,  and 
the  reduction  and  plotting  of  notes  commenced. 

It  was  found  on  plotting  the  notes  tbat  sufficient  details  had  not  been  obtained  in 
that  portion  lying  between  Lockport  and  Joliet.  It  was  also  found  that  the  maps  of 
Ticinities  of  Joliet,  Treat's  Island  and  Marseilles  did  not  give  sufficient  details  to 
base  estimates  on.  A  small  party  was  therefore  organized  aud  put  into  the  field 
April  8,  and  on  May  10  completed  the  desired  surveys. 

Between  Lake  Micbigan  aud  Locl£i>ort  all  possible  routes  are  entirely  in  excavation, 
the  material  to  be  excavated  varying  from  soft  river  aud  lake  deposit  at  the  northern 
end  of  this  portion  to  limestone  rock  at  the  southern  end.  It  was  therefore  neces- 
sary to  determine  definitely  the  character  of  the  material  to  be  excavated,  in  onlor 
to  make  reliable  estimates  of  the  cost  of  such  excavation.  Bids  were  therefore  solic- 
ited for  putting  down  test  borings  along  the  proposed  routes,  and  a  contract  made 
with  Josfah  Stevens  &  Co.,  of  Elgin,  111.,  for  doing  this  work.  Work  was  commenced 
at  jnnction  Little  Calumet  River  and  Stony  Creek  December  19,  and  by  April  5, 
64  borings  had  been  put  down  between  that  point  and  Sag  Bridge.  These  borings 
were  about  one-half  mile  apart,  and  were  put  down  IB  feet  below  low  water  in  Lake 
Michigan  plus  an  allowance  of  one-tenth  foot  per  mile  for  slope.  If  rock  was  met  at 
a  higher  elevation  than  this  the  boring  was  stopped  when  it  was  certain  that  rock  in 
place  had  been  reached. 

These  borings  showed  two  favorable  routes  between  Blue  Island  and  Sag  Bridge, 
one  following  the  old  Calumet  Feeder  north  of  Lane's  Island,  the  other  passing  south 
of  Lane's  Island  and  joining  the  feeder  route  5  miles  ea^t  ot  S«b^^\.v\<^^  "WskKs^  "siiAf^ 
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showed  that  preYiono  reports  had  greatly  exaggerated  the  diffioaliies 
Instead  of  17  miles  of  oontinuons  rock  excavation,  as  had  been  prev 
bo  necessary  alone  the  feeder  route,  only  abont  2  miles  of  roek  catti 

Borings  along  the  rente,  starting  from  Chicago,  were  commenced 
this  date  46  borings  have  been  completed,  the  depth  and  allowance 
the  same  as  on  the  other  route.  As  was  the  case  on  that  roate,  much 
vation  is  necessary  than  had  previously  been  reported. 

In  putting  down  these  test  borings  both  steam  and  hand  tools  have 
every  means  taken  by  the  contractors  to  expedite  the  work ;  bat  th 
been  so  difficult  to  penetrate  that  progress  has  been  slow.  At  presen 
the  Desplaines  Biver  has  made  it  necessary  to  conatmct  flat-boats  t 
work. 

The  notes  of  the  survey  have  been  platted  on  8  maps  drawn  to  tl 
equals  400  feet,  and  3  maps  drawn  .to  the  scale  1  inch  eqoals  200  i 
maps  aU  elevations  determined  have  been  printed  and  contonrs  dra 
them.  Profiles  of  proposed  routes,  sections  of  borinss  and  their  loca 
topographical  features  as  are  necessary  to  a  clear  understanding  of  th 
proposed  routes  are  shown  on  these  maps.  The  preparation  of  these  x 
vanced.  The  proposed  routes  between  Grand  Calumet  River  and  Sa 
been  laid  down  on  them  and  the  amount  of*  earth  and  rock  excavat 
first,  on  the  assumption  of  a  level  cut  14  feet  deep  below  low  water  i 
gan,  and,  second,  on  the  assumption  of  a  level  cut  8  feet  deep  below  th 
Very  respectfully,  your  obedient  servant, 

L..  li.  W 

Capt.  W.  L.  Mabbhaij^, 

C9rp9  of  Mngineert,  U.  8,  J. 


COMMSRCIAL  STATISTICS. 


The  following  comparative  tables  are  taken  from  the  annual  repoi 
chants'  Exchange,  St.  Louis,  Mo.,  for  the  year  1888 : 

ArrifMiU  and  depariurea  of  «toaia-&oato  and  ftar^st,  1888,  at  SL  Lou 

ABBIYALS. 


Konthfl. 

Upper 

MiMia. 

aippi. 

Lower 

Miaaia- 

aippi. 

lUinola. 

Mia- 
aoarL 

Ohio. 

Cam- 
berland 

and 
Tennea- 

aee. 

Total 
ateamera. 

Bargea, 

ooal-boata 

»nd 

aoowa. 

Ft 
reo 

1888. 

T 

Febmary . 
March.... 
April 

Miy 

Jane 

July 

Augast... 
September 
Octob  r . . . 
November. 
December. 

8 
66 

76 

06 

116 

126 

122 

103 

00 

66 

20 

20 
66 
71 
74 
62 
66 
67 
66 
60 
61 
45 

17 

28 

178 

203 

226 

237 

.     255 

260 

225 

^202 

160 

00 

23 
121 
150 
160 
L53 
100 

03 
117 
128 
106 

75 

i; 

10 
20 
16 
20 
11 
26 
16 
13 
11 
1 

10 
12 
14 
17 
82 
30 
26 
10 
13 
16 

180 

11 

15 

17 

13 

11 

12 

0 

7 

12 

2 

6 
9( 

T 
7 

r, 

51 
3- 
31 

4: 

1! 

Total.. 

872 

667 

163 

100 

80 

2;  070 

1,244 

B9 

Upper  Miaaiaaippi,  100,855  tons  by  raft. 
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drritah  and  departures  of  steam  hoaU  and  bargee,  1888,  at  Stf  LouiSf  if o.— Continued. 


DBPABTURBS. 


Months. 

sippL 

Lower 

Miasla. 

aippi. 

niinois. 

Miaaouri. 

Ohio. 

Tennear 
aee. 

Bed  and 
Onachita. 

Total 
ateamera. 

Tona 
abipped. 

1888. 
JnnuiirT--,- 

Febmary  . 
March  ... 

1 

65 

73 

05 

118 

127 

128 

03 

86 

58 

87 

20 
58 
73 
76 
64 
67 
67 
77 
67 
65 
52 

2 

6 

12 

15 
16 
32 
31 
26 
28 
11 

a 

1 

18 
13 
16 
10 
10 
10 

8 

6 
13 

4 

5 
U 

10 
10 

20 
166 
201 
226 
234 
256 
270 
225 
198 
166 
104 

31,255 

16 
21 
15 
17 
12 
24 
15 

0 
11 

3 

2 

52.336 
76,966 
69,550 
42,445 

Jone ...... 

Jn\j 

Aoenat — 
September. 
October . . . 

37,130 

68,805 

49,710 

31,850 

November 

27,736 

December . 

38,840 

Total.. 

870 

686 

143 

180 

108 

87 

2 

"2.076 

510,11ft 

Sioer  tannage  (jf  manthe, 
BBCBIPTS  BT  BtYEB  IN  TONS.  1888.  AT  BT.  LOUIS,  MO. 


•Months. 


January... 
Febraary.. 

March 

April 

May 

Jane 

July 

August.... 
September 
October.... 
November . 
December  . 


Total 


1887. 


Upper 

Mtasis- 

sippi. 


SO 

6.255 

8.285 

11.600 

13,180 

19. 115 

18.060 

14,640 

10,200 

9,440 

4,245 


114,940 


132,400 


Lower 

Missis- 

sfppL 


12,205 
25,675 
24.335 
23,120 
17.900 
36.295 
21.755 
16.265 
21,690 
24.556 
9,120 


232,915 


268,736 


Illinois. 


19,075 

32.105 

10, 115 

9.210 

3,635 

4.445 

2.495 

2.000 

2.090 

300 


85.560 


78^660 


Missouri. 


1,200 
1.420 
1.970 
1.475 
3.065 
3,860 
2.990 
1.955 
856 
645 


19.835 


27.700 


Ohio. 


12,540 

25^700 

30,010 

33,050 

8.085 

7.360 

166 

70 

3.660 


119.630 


121,670 


Comber- 
land  and 
Tennes- 


1.240 
3.066 
1,735 
3,075 
3,746 
2,710 
3.835 
1.365 
975 
2,340 
1.600 


25,075 


23.815 


By  raft. 


2.18a 
12.155 

8.635 
21,395 
19.060 
26.400 
16,810 
18.715 

5.300 
200 


130,856 


213.165 


ToUl 
tons. 


13.485 
69,995 
105.825 
88,425 
98,905 
92,865 
84,735 
54,720 
56,605 
48,230 
16.010 


738.810 


866,045 


TONS  OF  FBEiaHT  SBIPPBD  BY  BIVEB,  188S,  AT  ST.  LOUIS.  MO. 


Months. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November . 
I>e^eiober  . 


Total 


Lower 
Missis- 
sippi. 


29,545 
43,800 
54.685 

38.970 
29.505 
28,705 
56,480 
41. 170 
26,100 
22.605 
36,700 


408.445 


Upper 

Missis- 

sippi. 


3,836 
8,255 
12.130 
6.795 
5,235 
5,925 
3.465 
2,080 
1.855 
740 


50,815 


lUinois 
Biver. 


900 
970 

1.400 
75 

1,420 
060 
570 
800 


6.586 


Missouri 
Biver. 


640 
330 
970 
905 
345 
1.035 
755 
600 
280 
60 


6.920 


Ohio 
Biver. 


Tennes- 
Biver. 


1,080 
4,175 
3.615 
1.650 
1.200 
2,660 
2.450 

800 
1.175 

300 


1.710 
1.026 
2.620 
2.895 
2.190 
1.570 
1.305 

920 
1,110 
1.520 

950 


18.996        17,905 


Bed  and 

Ouachita 

rivers. 


1,960 


1.950 


Total 
tons. 


\ 


31.255 
52.330 
70.965 
59.550 
42,445 
37. 130 
68,805 
49,710 
31.350 
27.735 
38,840 


510, 116 


BNO  89 134 


2130     BEPOBT  OF  THE   CHIEF   OF  ENGINEERS,  U.  S.  ABMT. 


StaiemetU  thawing  movement  t»  fiaur  amd  grain  hg  river  for  1886. 

BECEIPTS. 


By- 


Upper  If  iMlasippi  Rirer  bo*t« 
I^wer  Mlssiasippl  Kirer  boftU 

Illuiois  BiTer  boato 

IfiMoari  River  boato 


ToUl 


Floar. 


BarreU. 

68,701 

20,108 

1,107 

2.650 


00,570 


Wlieat 


Bu9kat. 
326,875 
097.661 
632,013 
870,210 


2,226,750 


Com. 


BuskeU, 

73,000 

3,235 

149,610 

76,825 


303,579 


Oato. 


BuakeU, 

313,880 

5,500 

15.685 

2,450 


837,495 


Bye. 


BtaheU.  AmMl 
6,077  19 

709  3.lit 
1, 177  i  43 

450 


8,422         3,531 


SUIPHEKTS. 

Upper  Mississippi  Birer  boats 

Illinois  BiTer  boats 

1,575 

1,168 

167 

463 

5,310 

Misaoiiri  Biver  boats 

1,050 

725 

468 

Total 

2,800 

2,403 

6»0S5 

468 

HEMOBANDUH  <<  GHIG AGO  PBAINAGB  AND  WATEB-WAT  LAWS." 

Whatever  may  be  the  oecessities  of  the  city  ol  Chicago  for  local 
drainage,  or  whatever  may  be  the  merits  of  the  scheme  for  draiDiDg 
into  the  IlliDois  Kiver  as  a  sanitary  measure,  concern  only  the  people 
of  the  city  of  Chicago  and  the  inhabitants  ot  the  Illinois  River  Valley; 
bnt  since  this  project  has  been  brought  forward  by  the  Illinois  legia- 
lature  as  a  work  for  the  benefit  of  the  navigation  intrusted  to  Uiis 
office,  it  is  necessary  to  notice  it.  It  is  noticed,  not  for  the  parposeV 
commenting  upon  it  as  a  sanitary  necessity  for  the  relief  of  the  densely 
populated  area  in  the  vicinity  of  the  city  of  Chicago,  but  to  present  a 
few  remarks  in  relation  to  the  measure  regarded  as  a  work  for  the 
benefit  of  the  navigation  of  the  Illinois  Biver,  to  be  substituted  for  the 
plan  now  under  execution,  or  to  form  a  part  of  its  continuation. 

In  embarking  ux)on  any  costly  scheme  for  river  improvement^  after 
the  physical  features  of  the  stream  have  been  well  determined  by  sar- 
veys  and  observations.  Congress  has  been  usually  informed  upon  mnnj 
other  matters  connected  with  the  proposed  works,  among  others  the 
following : 

1.  What  is  the  character  and  requirement  of  the  navigation  that  must 
be  subserved,  as  to  draught,  width  of  beam,  and  speed;  i.  e.,  what  depth, 
width,  and  velocity  bf  current  or  slope  must  the  improved  waterway 
have  ? 

2.  What  is  the  best  and  most  economical  means  of  meeting  these  re* 
quirements  ? 

3.  How  far,  without  increased  cost  to  the  public,  may  purely  loeal 
necessities  be  subserved,  without  material  injury  to  the  requirements  of 
navigation  t 

4.  To  what  extent  is  it  necessary  to  take  private  property  for  the  pah- 
lie  purpose  of  making  the  necessary  improvement  t  And  in  this  case  it 
is  also  necessary  to  consider — 

5.  To  what  extent  will  the  United  States  become  responsible  for  dam- 
age to  private  property,  by  modifying  or  allowing  modification  in  works 
for  national  purposes  to  subserve  purely  local  ends  or  objects,  or  by 
entering  jointly  with  localities  in  constructing  channels  for  navigation 
and  local  drainage? 

The  physicial  peculiarities  of  the  Illinois  Kiver  and  the  Chicago  divide 
Jiave  been  so  often  repot^d  to  Qqugress  that  it  is  unnecessary  here  to 
f^gain  describe  them. 
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In  the  act  of  Aagnst  11, 1888,  the  reqairements  of  any  chaDoel  that 
may  be  coDstracted  via  the  Illinois  Biver  between  Lake  Michigan  and 
the  Mississippi  Biver  are  stated  to  be — 

FaoilUies  adequate  for  the  passage  of  the  larsest  Miasisstppi  River  steam-boats,  and 
of  naval  vessels  suitable  for  aefenBe,  in  time  of  war. 

As  all  naval  vessels,  as  well  as  stearo-boats,  which  at  any  time  will 
patrol  the  Western  rivers,  will  be  built  to  suit  the  conditions  of  naviga- 
tion as  they  exist  in  these  streams,  it  is  unnecessary  to  say  that  the 
same  conditions  govern  both  classes  as  far  as  draught  and  general  di- 
mensions are  concerned.  A  channel  which  will  pass  the  largest  Missis- 
sippi Biver  steam  boat  that  can  reach  the  mouth  of  the  Illinois  during 
ordinary  seasons  of  navigation  will  pass,  in  all  probability,  any  naval 
vessel  that  will  ever  be  found  in  the  vicinity  of  the  Upper  Mississippi 
Kiver. 

Under  these  conditions,  without  any  attempt  at  this  time  to  answer 
the  above  questions  fully  or  in  detail,  a  few  remarks  are  now  made 
simply  to  indicate  that  there  may  be  points  in  connection  with  this  sub- 
ject that  are  precipitated  by  the  resolutions  of  the  legislature  of  the 
State  of  Illinois  requesting  a  stoppage  of  work  under  the  project  that 
is  now  nearly  completed,  and  the  adoption  of  another  plan  by  the 
General  Government,  that  should  be  thoroughly  investigated  by  com- 
petent persons,  acting  under  the  direction  of  Congress,  in  order  that 
the  interests  of  the  United  States  and  the  public  In  this  proposed  line 
of  communication  may  be  proiierly  gusurded,  and  the  United  States  be 
not  involved  in  expense  or  become  responsible  for  damages  by  flowage 
or  otherwise  beyond  what  the  public  interests  of  navigation  demand 
and  make  necessary,  except  after  full  understanding  of  the  circum- 
stances and  requirements  of  the  case,  both  local  and  national. 

The  annual  reports  of  the  Chief  of  Engineers,  U.  S.  A.,  and  of  the 
Mississippi  Biver  Commission,  as  well  as  the  special  reports  upon  the 
Illinois  Biver  hitherto  published  by  Congress,  give  full  information  upon 
the  navigation  and  requirements  for  navigation  of  the  various  Western 
rivers,  and  especially  of  the  Mississippi  Biver,  the  most  important  of 
all.  These  conditions  and  requirements,  as  they  then  existed,  were 
considered  when  the  depth  required  in  the  Illinois  Biver  was  fixed  at  7 
feet  at  low  water  upon  the  miter-sills  of  locks  and  upon  bars,  and  the 
dimensions  of  the  locks  fixed  at  350  feet  in  length  and  75  feet  in  width 
of  lock-chambers.  The  conditions  which  determined  these  dimensions 
have  not  changed  since  the  present  project  was  adopted,  as  may  be  seen 
from  the  following  facts  taken  mainly  from  the  official  reports  of  the 
Chief  of  Engineers,  U.  S.  A.,  made  during  the  past  two  years. 

Under  siiecific  appropriations  for  river  and  harbor  improveureuts  the 
United  States  Government  is  now  laboring  to  secure  throughout  various 
divisions  of  the  Mississippi  Biver  the  following  depths  at  low  water: 

1.  Above  the  mouth  of  the  lllinou  River. — Six  feet  ultimately.  At 
present  there  does  not  exceed,  at  low  water,  4  feet  at  numerous  points. 
At  other  points  there  does  not  exceed  3  feet  depth. 

2.  Between  the  mouth  of  the  Illinois  and  8t,  Louis.— To  maintain  6  feet 
depth.  Pilots  navigating  the  Mississippi  report  that  the  low-water 
depths  in  188C  and  1887  were  less  than  5  feet  at  several  points. 

3.  FromSt.  Louis  to  the  mouth  of  the  Ohio  River. — Eight  feet  ultimately. 
At  present  the  low-water  depth  in  the  channel  does  not  exceed  at  some 
points  4^  to  5  feet.  Nearly  $17,000,000  will  be  required  in  all  to  attain 
8  feet  in  depth,  if  the  estimates  prove  correct. 

4.  Between  Cairo  and  the  Head  of  the  Passes. — Ten  feet  ultimately. 
At  present  there  is  less  than  8  feet  depth  at  wum^tow^  ^wckV».  ^\kssvx  •CsNRk 
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g:i(ige  reads  nearly  that  much  above  low  water,  the  bottom  of  the 
Mississippi  being  unstable.  The  Mississippi  River  Commission's  orig- 
inal estimate  to  secure  10  feet  low- water  depth  from  Cairo  to  the  Hesd 
of  the  Passes  was  (33,000,000.  bince  that  estimate  was  made  mon 
than  $13,000,000  have  been  appropriated,  resulting  in  deepening  two 
cut  of  six  bad  reaches,  but  not  in  completing  the  improvement  at 
r  ither  of  them,  and  it  is  not  known  whether  the  Goramission  now  ad- 
heres to  its  original  estimate. 

The  largest  steamers  that  navigate  the  Mississippi  River  above 
Vicksburg  have  a  depth  of  hold  not  exceeding  9  feet.  The  largest 
steamer  that  reaches  the  mouth  of  the  Illinois  River  has  a  depth  of 
hold  of  only  6  feet  1  inch,  and  is  300  feet  in  length. 

No  record  has  been  found  of  as  great  a  draught  as  7  feet  ever  having 
been  habitually  carried  by  any  steamboat  above  St,  Louis  as  far  as  the 
inouth  of  the  Illinois  River^  and  Congress  has  not  embarked  in  any  im- 
provement of  that  river  in  the  vicinity  of  the  Illinois,  or  above  the 
mouth  of  the  Ohio  fiiver,  looking  to  an  ultimate  depth  greater  than  8 
feet. 

It  is  not  evident  that  it  has  ever  been  the  custom  of  Congress  to 
appropriate  money  to  facilitate  through  navigation  by  providing,  at 
increased  cost,  for  greater  width  and  depth  of  channels  than  required 
by  the  class  of  vessels  that  can  reach  the  locus  of  the  proposed  improve- 
ment through  its  connecting  links,  and  from  the  published  dimensions 
of  vessels  navigating  the  Western  rivers,  which  vessels  are  built  pre- 
sumably best  to  meet  their  requirements  and  the  circumstances  of  tbe 
navigation  of  those  streams,  it  can  be  easily  determined  what  depth 
and  width  of  channel  is  sufficient  for  their  requirements.  The  pressini; 
present  necessities  of  river  navigation  throughout  the  Union  should 
very  ])roper]y  first  be  met  before  unnecessary  facilities  are  provided  for 
a  special  locality. 

The  city  of  Chicago,  for  better  drainage,  as  formulated  by  the  engi- 
ueers  in  the  employ  of  the  city,  requires  a  channel  from  18  to22f(^ 
in  depth,  IGO  feet  wide,  with  a  slope  and  current  sufficient  to  give  a 
discharge  of  from  300,000  to  600,000  cubic  feet  per  minute.  The  pres- 
ent discharge  of  the  Illinois  Kiver  is  sufficient  for  the  supply  of  the 
channel  for  navigation,  under  the  plan  now  in  course  of  construction, 
and  little  or  no  land  will  be  flooded  by  the  necessary  works  of  naviga- 
tion ;  but  an  increased  discharge,  of  300,000  to  600,000  cubic  feet  per 
minute,  wjll  introduce  into  a  system  of  navigation  by  locks  and  dams, 
and  into  a  restricted  canal  and  river  (Desplains),  which  system  must  be 
adopted  from  Chicago  to  La  Salle  (100  miles)  a  current  which  is  to  a 
greater  Or  less  degree  injurious  to  navigation;  will  maintain  constantly 
at  much  above  the  flood  stage  one  of  the  main  tributaries  of  tlie  Illi- 
nois River  (Desplains),  and  make  damaging  floods  possible  upon  tbe 
superposition  of  ordinary  summer  freshets  in  any  one  or  more  of  the 
other  tributaries  of  the  Illinois  at  times  when  floods  would  not  other- 
wise occur;  will  make  much  more  costly  the  long  rock  cut  through  the 
Chicago  divide,  due  to  increased  depth  required  to  give  the  necessary 
slope  and  discbarge,  and  much  more  costly  the  works  for  establishing 
the  navigation  between  Lockport  and  La  Salle  (where  there  is  a  descent 
of  more  than  140  feet  in  the  river  surface),  to  take  care  of  the  surfMse 
discharge,  and  to  guard  against  damage  by  floods;  will  maintain  the 
Lower  Illinois  River  several  feet  (variously  estimated  at  from  5  to  10 
feet)  above  its  normal  level,  and  cause  to  be  flooded,  at  times  when  it 
otherwise  would  not  be  flooded,  from  100,000  to  300,000  acres  of  land  in 
the  IHiuois  Valley, 
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While  necessarily  employing  locks  and  dams  for  navigation  from 
IiOck[>ort  to  La  Salle,  tftiis  discharge  will  deprive  an  .otherwise  slack- 
water  systeui  of  all  the  advantages  of  that  system,  while  retaining  its 
obstructive  features,  and  while  increasing  the  cost  of  the  work  will 
cause  damage  by  overflow  of  lands  that  the  requirements  of  the  public 
for  a  navigable  channel  between  Lake  Michigan  and  the  Mississippi 
Biver  by  no  means  make  necessary,  and  will  result  in  benetiting  navi- 
gation on  the  Illinois  River,  if  it  can  be  said  to  benefit  it  at  all,  only 
in  the  substitution  upon  the  Lower  Illinois,  at  vastly  increased  expense, 
of  7  feet  open-river  navigation  (witli  a  current  opposing  up  stream  navi- 
gation for  225  miles)  for  7  feet  slackwater  navigation,  offering  equal 
facilities  for  both  up-stream  and  down-stream  navigation,  with  four 
locks  and  dams  obstructing  navigation  to  the  extent  of  the  time  con- 
sumed by  lockages  thereat,  which  latter  system  is  already  nearly  com- 
pleted and  paid  for. 

The  resolution  of  the  Illinois  legislature,  reciting  the  increase  since 
1880  in  the  discharge  of  the  Illinois  and  Michigan  Canal  into  the  Illinois 
Biver,  and  partly  on  that  account  demanding  stoppage  of  work  on  the 
locks  and  dams  at  La  Grange  and  Kampsville  and  the  improvement  of 
the  Lower  Illincyis  Biver  by  dredging  aud  the  adoption  of  another  plan 
of  improvement,  is  misleading  as  far  as  it  causes  it  to  be  inferred  that 
the  discharge  of  the  Illinois  Biver  has  been  increased  50  per  cent,  since 
1880,  and  that  it  is  now  sufficient  to  maintain  an  open-river  navigation 
\^  dredging  through  bars  in  its  channel  at  reasonable  expense,  or  at 
less  expense  than  the  completion  of  the  locks  and  dams  at  La  Grange 
and  Kampsville. 

The  present  discharge  of  the  Illinois  and  Michigan  Canal,  as  meas- 
ured under  my  direction,  is  about  700  cubic  feet  per  second :  a  few 
cubic  feet,  more  or  less.  An  increase,  as  shown  below,  of  119  cubic  feet 
per  second  since  1880,  if  the  entire  increase  in  the  measured  low-water 
discharge  of  the  Illinois  Biver  may  be  attributed  to  it.  The  discharge 
of  the  Illinois  Biver  was  measured  2  feet  above  the  extreme  low-water 
stage  at  La  Grange,  70  miles  above  its  mouth,  in  1887,  and  shows  the 
low-water  discharge  to  be  1,685  cubic  feet  per  second.  The  same  stage 
was  reached  in  1886  and  1888.  This  discharge  is  insufficient  to  main- 
tain a  channel  of  sufficient  width  and  depth  in  the  Illinois  Biver  by 
dredging  at  reasonable  cost,  and  it  shows  decisively  that  the  present 
low- water  discharge  of  the  Illinois  Biver  does  not  greatly  exceed  the 
low-water  discharge  taken  when  planning  the  present  system  of  im- 
provement in  1880,  viz,  1,566  cubic  feet  per  second,  the  increase  being 
less  than  8  per  cent,  instead  of  50  per  cent.,  as  left  to  be  inferred  by  the 
joint  resolution  of  the  Illinois  legislature. 

To  secure  a  channel  of  equal  depth  as  that  proposed  by  the  locks  and 
dams  on  the  Illinois  Biver,  and  of  much  less  width  and  capacity,  even 
if  the  discharge  be  sufficient  to  fill  aud  maintain  the  dredged  cuts 
through  bars  without  a  costly  system  of  wing-dams,  which  is  doubtful, 
would  require  not  less,  and  probably  more,  than  6,000,000  cubic  yards 
of  dredging,  which  would  employ  the  two  dredges  now  owned  by  the 
United  States  at  least  twenty  years  to  execute. 

To  obtain  the  same  result  as  will  be  attained  by  the  completion  of 
the  locks  and  dams  by  giving  an  increased  discharge  to  the  Illinois 
Biver  by  increasing  the  dimensions  and  slope  of  the  cut  beyond  what 
is  necessary  for  navigation  across  the  Chicago  divide  would  increase 
the  cost  of  that  cut  beyond  what  is  necessary  for  navigation  at  least 
three  times  the  entire  cost  of  the  Lower  Illinois  Biver  improvement^  1a 
which  should  be  added  the  cost  of  those  \\OT\L^,t\vxi%x^\^^^^^^vN»>^^^- 
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essary  after  they  have  been  nearly  completed,  and  the  increased  cost 
of  safely  conduc^.ting  this  water  down  the  sloi>e  from  Lockport  to  Li 
Salle,  and  also  the  cost  of  land  damages  by  resulting^  tlooiJ iug. 

The  completion  of  the  locks  and  dams  in  the  Illinois  Kiv^er  therefore 
offers  an  effectual,  and  the  most  speedy  and  economical,  solution  of  tbe 
question  of  the  improvement  of  the  low- water  navigation  of  the  Illinois 
Kiver.  When  any  better,  or  even  an  equivalent,  system  shall  have  been 
substituted  without  increased  cost  to  the  Unitea  States  as  an  incident 
or  result  of  works  designed  for  meeting  purely  local  necessities  for 
drainage  and  sewerage  not  at  all  connected  with  interests  of  navigation, 
it  will  then  be  time  to  remove  these  works  as  no  longer  necessary.  At 
present  no  project  of  this  kind  has  been  definitely  adopted,  or  will  prob- 
ably be  executed  within  the  next  ten  years  if  adopted,  the  amount  of 
work  l>eing  so  great;  and  abandonment  of  the  work  on  the  Illinois  Hivet 
.  now  means  simply  an  indefinite  postponement  of  that  needed  improve- 
ment Its  completion  is  a  matter  of  less  than  20  i>er  cent,  of  its  total 
cost,  including  the  works  at  Henry  and  Copperas  Creek,  and  can  be  done 
in  one  working  season  if  means  are  made  available.  If  now  abandoned, 
80  per  cent,  of  its  cost  will  be  lost',  without  any  return^  whatever  to  the 
public  for  its  expenditure,  as  far  as  the  two  lower  locks  and  dams  are 
concerned. 

The  laws  and  resohitions  passed  by  the  Illinois  legislature,  and  sub- 
mitted herewith,  simply  emphasize  the  importance  of  a  thorough  inves- 
tigation, under  direction  of  Congress,  of  all  the  circumstances  and  re- 
quirements of  the  navigation  of  the  Illinois  River,  and  of  the  preiiient 
status  and  requirements  of  the  navigation  of  the  western  rivers  con- 
nected therewith,  in  order  that  the  interests  of  the  United  States  may 
be  properly  guarded  in  the  adoption  of  any  plan  fur  the  completion  or 
extension  of  the  water  way  via  the  Illinois  River  from  the  Mississippi 

River  to  Lake  Michigan. 

•  •  •  •  •  • 

W.  L.  Marshall, 

Captain  of  Engineers, 

CniCAOO  Drainaob  and  Watkr-way  Laws. 

[Published  by  the  CilizeaH'  AasooUtion  of  Chicago.— From  the  Chicago  Legal  News  edition  of  the 

laws  of  1880.  J 

To  create  sanitary  districts  and  to  remove  obstructions  in  ike  Desplaines  and  UlinQit 

rivers,  etc. 

Sec.  :   Sec. 

18G.  Incorporation  Banitary  di8trict--qa  eat  ion,  i  199.  Assessments— installmentfl — interest. 

how  snbtnitU'd— curamiAnioners,  etc.  200.  When  assessments  payable  by  instaliments- 

187.  Jndiciul   notice   of  district — organization—  bonds  may  be  issued. 

conoty  jiul^e.  '  20L  Private  property— how  taken  for  impi«re> 

188.  Tni»t«e8 — election  and  terms  of.  |  roent. 

189.  Trustees   constitute  a   board— daties   and      202.  May  acquire  right  of  way. 

powers  of.  20J.  Spet^ial    assessments — damage   to  property 

190.  Ordinance   making   appropriation — pnblica-  '  and  cost  of  aoqairine . 

tion  of.  j  204t  Liability  of  sauitar?  district  for  damages. 

191.  Onl i Dances  and  reaoiutions — evidence.  205.  Capacity  of  channvl  or  outlet. 


192.  Board  of  trustees- powers  of.  j  206.  Sanitaiy  district — (isilure   to   comply  with 

193.  May  purchase  and  seli  real  estate.  '  act— remedy — penalty. 
19t.  May  borrow  money— limitation  !  307.  Act— how  construed. 

195.  To  provide  for  direct  auouid  tax— net  earn-  \  208.  Chuind— how  to  be  eonatmcted. 

iugs.  j  209.  Channel — when  completed— control  of. 

19C.  Contracts— how  let.  !  210.  May  permit  territories  oatside  to  drain,  etc 

197.  Trustees  mav  levy  and  c  Hect  taxes,  etc  '  211.  When  city  or  village  owns  water- woriis,  etc. 

198.  Expenses   of  impravemeut— si>ecial  assess-  '  212.  When  channel  constmcted— eommissiooers 

ments— geneniltax.  ;  to  inspect  its  work. 

AN  ACT  to  create  sanitary  d\sUVe\a  M\d  to  remove  obstructions  in  the  Desplainea  and  Illinois  riven, 

186.  Incorporating  sanit akx  D\^tl^\c:^-Ql^3l8«^\5^^vlViN^  «viiaAY\:\^\>-  ^>«jlissiok- 
JCR8.]  $  L  Be  it  enacted  bn  tke  people  of  tVve  SlaU  of  U\v^o>a. T^TjTe%t%v«d.  v.  vVa  ^^^«5i. 
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assembly.  That  wheDever  any  area  of  contiguous  territory  within  the  limits  of  a  sini^Ie 
coopty  shall  contain  two  or  more  incorporated  cities,  towns,  or  villages,  and  shall  be 
so  situated  that  the  maintenance  of  a  common  outlet  for  the  drainage  thereof  will 
conduce  to  the  preservation  of  the  public  health,  the  same  may  be  incorporated  as  a 
sanitary  district  under  this  act,  in  the  manner  following:  Any  5,000  legal  voters  resi- 
dent within  the  limits  of  such  proposed  sanitary  district  may  petition  the  county  Judge 
of  the  county  in  which  they  reside  to  cause  the  question  to  be  submitted  to  the  leeal 
▼otera  of  such  proposed  district  whether  they  will  organize  as  a  sanitary  district  under 
this  act.  Such  petition  shall  be  addressed  to  the  county  Judge,  and  shall  contain  a 
definite  description  of  the  territory  intended  to  be  embraced  in  such  district,  and  the 
name  of  snch  proposed  sanitary  district :  Provided,  however,  that  no  territory  shall  be 
included  in  any  municipal  corporation  formed  hereunder  which  is  not  situated  within 
the  limits  of  a  city,  incorporated  town,  or  village,  or  within  three  miles  thereof,  and 
no  territory  shall  be  included  within  more  than  one  sanitary  district  under  this  act. 
Upon  the  filing  of  such  petition  in  the  office  of  the  county  clerk  of  the  county  in 
which  snch  territory  is  situated  it  shall  be  the  duty  of  the  county  Judge  to  call  to  his 
assistance  two  Judges  of  the  circuit  court,  and  such  Judges  shall  constitute  a  board  of 
commissioners,  which  shall  have  power  and  authority  to  consider  the  boundaries  of 
any  such  proposed  sanitary  district,  whether  the  same  shall  bo  described  in  such 
I>etition  or  otherwise.  Notice  shall  be  given  by  such  counfy  Jnd^e  of  the  time  and  place 
where  snch  commissioners  wiU^eet,  by  a  publication  iuserted  in  one  or  more  dailv 
papers  published  in  such  county,  at  least  twenty  days  prior  to  snch  meeting.  At  such 
meeting  the isounty  Judge  shall  preside,  and  all  persons  in  such  proposed  sanitary 
district  shall  have  an  opportunity  to  be  heard  touching  the  location  and  boundary 
of  such  propos^  district,  and  make  suggestions  regarding  the  same,  and  such  com- 
missioners, after  hearing  statements,  evidence,  and  snggestions,  shall  fix  and  deter- 
mine the  limits  and  boundaries  of  such  proposed  district,  and  for  that  purpose  and  to 
that  extent  may  alter  and  amend  such  petition.  After  such  dialermi nation  by  said 
commissioners,  or  a  majority  of  them,  the  county  Judge  shall  submit  to  the  legal 
voters  of  the  proposed  sanitary  district  the  question  of  the  organization  and  establish- 
ment of  the  proposed  sanitary  district,  as  determined  by  said  commissioners,  at  an  - 
election  to  be  held  on  the  first  Tuesday  after  the  first  Monday  in  November  thence  ^ 
next  ensuing.  Notice  whereof  shall  be  given  by  said  commissioners,  at  least  twentv 
days  prior  thereto,  by  publication  in  one  or  more  daily  papers  published  within  such 
proposed  sanitary  district,  such  notice  to  specify  briefly  the  purpose  of  such  election, 
with  a  description  of  such  proposed  district.  Each  legal  voter  resident  within  such 
proposed  sanitary  district  shall  have  the  right  to  oast  a  ballot  at  snch  election,  with 
the  words  thereon,  ^' For  Sanitary  District,*' or. ^'Against  Sanitary  District.''  The 
ballots  so  cast  shall  be  received,  returned,  and  canvassed  in  the  same  manner  and  by 
the  same  officers  as  is  provided  by  law  in  the  case  of  ballots  cast  for  county  officers. 
The  connty  judge  shall  cause  a  statement  of  the  result  of  such  election  to  be  spread 
upon  the  records  of  the  county  court.  If  a  majority  of  the  votes  cast  upon  the  ones- 
tion.of  the  incorporation  of  the  proposed  sanitary  district  shall  be  in  favor  of  the 
proposed  sanitary  district,  such  proposed  district  shall  theuceforth  be  deemed  an  or- 
ganized sanitary  district  under  this  act. 

187.   JUDLCIAI.  NOTICR   OF   DISTRICT— ORQANIZATION—ELECTION— -COUNTY  JUDOE. 

6  3.  All  courts  in  this  State  shall  take  Judicial  notice  of  the  existeuce  of  all  sani- 
tary districts  organized  nnderthis  act.  Upon  the  organization  of  any  sanitary  dis- 
trict under  this  act  the  county  Jud^e  shall  call  an  election  to  elect  officers  and  cause 
notice  thereof  to  be  posted  or  published,  and  perform  all  other  acts  in  reference  to 
snch  election  in  like  manner  as  nearly  as  may  be,  as  he  is  required  to  perlbrm  in 
reference  to  the  election  of  officers  in  newly  organized  cities  under  the  provisions  of 
an  act  entitled  '*Au  act  to  provide  for  the  incorporation  of  cities  and  villages,"  ap- 
proved April  10,  1872. 

18U.  Trubtebs — ELECTION  AND  TERMS  OF.]  $3.  In  each  sanitary  district  orsan- 
j2S6d  under  this  act,  there  shall  be  elected  nine  trustees  who  shall  hold  their  offices 
for  five  years,  and  until  their  successors  are  elected  and  qualiiied,  except  the  term  of 
office  of  the  first  trustees  elected,  shall  be  until  five  years  after  tbe  first  Monday  in 
December  after  their  election.  The  election  of  trustees,  after  the  first,  shall  be  on  the 
Tuesday  next  after  the  first  Monday  in  November  in  every  fifth  year.  In  all  elections 
for  trustees  each  qualified  voter  may  vote  for  as  many  candidates  as  there  are  trustees 
to  be  elected,  or  he  may  distribute  his  vote  among  not  less  than  five  ninths  of  the  can- 
didates to  be  elected,  giving  to  each  of  the  candidates  among  whom  he  distributes 
the  same,  the  same  number  of  votes  or  fractional  parts  of  voies.  The  trustees  shall 
cboot40  one  of  their  number  president,  and  such  sanitary  diMtrict  Hhall,from  the  time 
of  tbe  first  election  held  by  it  under  this  act,  be  construed  iu  law  and  equity  a  body 

corporate  and  politic,  and  by  the  name  and  style  of  the  sanitary  district  of , 

and  by  such  name  and  style  may  sue  and  be  sued,  contract  and  be  contracted  with, 
acquire  and  hold  real  estate  and  personal  property  necessary  foT  cat^a^^\»  -^wc^^^^ks^^ 
andTatloot  a  common  seal  and  alter  the  same  at  pleaswt^. 
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189.  TrUSTKES  constitute  a  BOARD—DUTIKS  and  POWRB8  OF.]  $  4.  The  fluted 
elected  in  parsuance  of  the  foreffoiiiff  proyisioDB  of  this  act  shall  couHtitnte  a  laai 
of  traiftees  for  the  dintrict  by  which  they  are  elected,  which  boartd  of  inintees  is  bei^bj 
declared  to  be  the  corporate  authorities  of  sach  sanitary  district,  aud  shall  exerein 
all  the  powers  and  msnage  and  control  all  the  affairs  and  property  of  snch  district 
Said  board  of  trastees  shall  have  the  right  to  elect  a  clerk,  treasurer,  chief  en^nMr, 
and  attorney  for  snch  municipality,  who  shall  hold  their  respective  offices  doriof 
the  pleasure  of  the  board,  and  who  shall  give  snch  l>ond  as  may  be  required  by  nid 
board.  Baid  board  may  prescribe  tho  duties  nnd  fix  the  compensation  of  all  tlie 
officers  and  employes  of  said  sanitary  district:  Provided,  hofctver,  that  the  aalsrj 
of  the  president  of  said  board  of  trustees  shall  in  no  case  exceed  the  sum  of  four  thou- 
sand dollars  per  annum  ;  and  the  salary  of  the  other  members  of  said  board  shall  doI 
exceed  three  thousand  dollars  per  annum.  And  provided  furtktr.  That  the  amount  re> 
ceived  by  any  attomev  shall  not  exceed  the  sum  of  tive  thousand  dollars  ($5,UB0)  per 
annum.  Said  board  of  trustees  shall  have  full  power  to  pass  all  neoeaaar}'  ordinaoctt, 
rules,  and  regulations  for  the  proper  management  and  conduct  of  the  business  of  eaid 
board  of  trustees  and  of  said  corporation,  and  for  carrying  into  effect  the  objects  for 
which  such  sanitary  district  is  formed. 

190.  Ordinances  making  appropriation— pubucatiok  of.]  ^  fh.  All  ordi- 
nances making  any  appropriations  shall,  within  one  month  after  they  are  passed,  be 
published  at  least  once  in  a^ewspaper  published  in  snch  district,  or  if  no  such  news- 
paper of  general  circulation  is  published  therein,  by. posting  copies  of  the  same  in 
three  public  places  in  the  district;  and  no  such  ordinance  shall  take  effect  until  tei 
days  after  it  is  so  published,  and  all  other  ordinances,  orders,  and  reaolntions  shall 
take  effect  from  and  after  their  passage  nnless  otherwise  provided  therein. 

191.  Ordinancks  and  RKdOLUTiONs — EViDBNCK.]  i  6.  All  ordinances,  orden, 
and  resolutions,  and  the  date  of  publication  thereof,  may  be^iroven  by  the  certificate 
of  the  clerk,  under  the  seal  of  the  corporation,  and  when  printed  in  book  or  pampbid 
form  and  puq^orting  to  be  published  by  the  board  of  trustees,  aud  such  iMMik  or 
pamphlet  shall  be  received  as  evidence  o^  the  passage  and  legal  publication  of  sock 
ordinances,  orders,  and  resolntion,  as  of  the  dates  mentioned  in  such  book,  or  pampblot, 
in  all  courts  aud  places  without  further  proof.    - 

192.  Board  of  trustbks— powrrs  of.]  $  7.  The  board  of  trustees  of  soy 
sanitary  district  organized  under  this  act  shall  have  power  to  provide  for  the  drain- 
age of  such  district  by  laying  out,  establishing,  constructing,  and  maintaining  one 
or  more  main  channels,  drains,  ditches,  and  outlets  for  carrying  off  and  disposing  of 
the  drainage  (including  the  sewage)  of  such  district,  together  with  such  adjuncts  sad 
additions  thereto  as  may  be  necessary  or  proper  to  cause  snch  channels  or  outlets  to 
accomplish  the  end  for  which  they  are  designed  in  a  satisfactory  manner;  also  to 
make  and  establish  docks  adjacent  to  any  navigable  channel  made  tinder  the  pro- 
visions hereof  for  drainage  purposes,  and  to  leasei  manage,  and  control  such  docks, 
and  also  to  control  and  dispose  of  any  water-power  which  may  be  incidentally  creatal 
in  the  construction  aud  use  of  said  channels  or  outlets,  but  in  no  case  shall  said 
board  have  any  power  to  control  water  after  it  passes  beyond  ita  channel,  water- 
ways, races,  or  structures  into  a  river,  or  natural  water-way,  or  channel,  or  water- 
power,  or  ducks  situated  on  such  river  or  natural  water-way  or  channel:  Prondti, 
howwer,  nothing  in  this  act  shall  be  construed  to  abridge  or  prevent  the  State  frooi 
hereafter  requiring  a  portion  of  the  funds  derived  from  such  water-power,  dockage, 
or  wharfage  to  be  paid  into  the  State  Treasury  to  be  used  for  State  pnr|Mises.  Bncli 
channels  or  outlets  may  extend  outside  of  the  territory  included  within  such  sanitsry 
district,  and  the  rights  aud  powers  of  said  board  of  trustees  over  the  portion  of  sodi 
channel  or  outlet  lying  outside  of  such  district  shall  be  the  same  as  those  vested  is 
said  board  over  that  portion  of  such  channels  or  outlets  within  the  said  district. 

193.  May  purchase  and  sell  real  estate,  rtc«]  ^  8.  Such  sanitary  district  j 
may  acquire  by  purchase,  condemnation,  or  otherwise  any  and  all  real  and  personal 
property,  right  of  way  and  privilege,  either  within  or  without  its  corporate  limits, 
that  may  be  require<i  for  its  corporate  purposes :  Provided^  all  moneys  for  the  psr- 
chase  and  condemnation  of  any  property  shall  be  paid  before  possression  is  taken, 
or  any  work  done  on  the  premises  damaged  by  the  construction  of  such  channel  or 
outlet,  aud  in  case  of  au  appeal  from  the  county  court  taken  by  either  party  wberebj 
the  amount  of  damages  is  not  finally  determined,  the  amount  of  judgment  i-i  socb 
court  shall  be  deposited  at  some  bank,  to  be  designated  by  tho  judge  thereof,  subject 
to  the  payment  of  snch  damages  on  orders  signed  by  such  county  judge,  wheoevsr 
the  amount  of  damages  is  finally  determined ;  and  wnen  not  longer  required  for  socb 
purposes  to  sell,  convey,  vacate,  and  release  the  same,  subject  to  the  reservation  coo* 
tained  in  section  7,  relating  to  water-powers  and  docks. 

194.  May  borrow  money — limitation.]  ^  9.  The  corporation  may  borrow 
money  for  corporate)  purposes  and  may  issue  bonds  therefor,  but  shall  not  become  in- 
debted, in  any  mauner  or  for  any  purpose,  to  an  amount  in  the  aggregate  to  exceed 
five  per  centum  on  the  valuation  of  taxable  property  therein,  to  be  ascertained  by 
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the  laiat  aBsesament  for  St»te  and  coanty  taxes  preTioas  to  the  incurring  of  such  In- 
debtedness: Pravi^edf  haweveTf  That  said  five  per  centaiu  shall  uot  excerd  the  sum  of 
fifteen  miilion  dollars  ($15,000,000). 

195.     To  PROVIDE  FOR  DIRBCT  ANNUAL  TAX—NRTEARNINGS.  ]     $   10.   At  the  time  Or 

before  incurriug  any  indebtedness,  the  board  of  trustees  shall  provide  for  the  collec- 
tion of  a  direct  anuual  tax  siifiQcient  to  pav  the  interest  on  snch  debt  as  it  falls  due, 
and  also  to  pay  and  discharge  the  principal  thereof  as  the  same  shall  fall  due,  and  at 
least  within  twenty  years  frofm  the  time  of  contracting  the  same:  Provided,  that  the 
net  earnings  from  water-power  and  docks  may  be  appropriated  and  applied  to  the 
purpose  of  paying  the  interest  or  principal  of  such  indebtedness,  or  both,  and  to  the 
extent  that  they  will  suffice,  the  direct  tax  may  be  remitted. 

196.  Contracts— HOW  lbt.1  ^  11.  All  contracts  for  work  to  be  done  by  snch 
manioipality  the  expense  of  which  will  exceed  five  hundred  dollars  shall  be  let  to 
the  lowest  responsible  bidder  therefor  npon  not  less  than  sixty  days'  public  notice  of 
the  terms  and  conditions  upon  which  the  contract  is  to  be  let  having  been  given  by 
publication  in  a  newspaper  of  general  circulation  published  in  said  distinct,  and  the 
said  board  shall  have  the  power  and  authority  to  reject  any  and  all  bids  and  readver- 
tise:  Ftavided,  No  person  shall  be  employed  on  said  work  unless  he  is  a  citizen  of  the 
United  States  or  has  in  good  faith  declared  his  intentions  to  become  such  citizeu.  In 
all  cases  where  an  alien,  after  filing  his  declaration  of  intention  t'O  become  a  citizen 
of  the  United  States,  shall  for  the  space  of  three  inoiilhs  after  he  could  lawfully  do 
so  fail  to  take  out  his  final  papers  and  compMe  his  citizenship,  such  failure  shall  be 
prima  facie  evidence  that  his  declaration  of  int.eiitioi)s  was  not  made  in  good  faith. 
And'that  eight  hours  shall  constitute  a  day's  work. 

197.  Trustebs  may  levy  and  collect  taxes,  etc.]  ^  12.  The  board  of  trus- 
tees may  levy  and  collect  taxes  for  corporate  purposes  upon  property  within  the  terri- 
torial limits  of  such  sanitary  "district',  the  aggregate  amount  of  which  in  any  oue  year 
shall  not  exceed  ooe>half  of  oue  per  centum  of  the  value  of  the  tiixable  pro|>ei-ty 
within  the  corporate  limits  as  the  same  shall  be  assessed  and  eqmilized  for  State  and 
ccnnty  taxes  of  the  year  in  which  the  levy  is  made.  Said  board  shall  cause  the 
amount  required  to  be  raised  by  taxation  in  each  year,  to  be  oertifie<l  by  the  county 
clerk,  on  or  before  the  second  Tuesday  in  August,  as  proyided  in  section  one  hundred 
and  twenty-two  of  the  general  revenue  law.  All  taxes  so  levied  and  certified  shall 
be  collected  and  enforced  in  the  same  manner  and  by  the  same  officers  as  State  and 
county  taxes,  and  shall  be  paid  over  by  the  officer  collecting  the  same  to  the  treasurer 
of  the  sanitary  district  in  the  manner  and  at  the  time  provided  by  the  general  revenue 
law. 

196.  Expenses  of  improvement— special  assessmbnts—oenrral  tax.]  $  13. 
The  board  of  trustees  shall  have  power  to  defray  the  expenses  of  any  improvement 
made  by  it  in  the  execution  of  the  powers  hereby  granted  to  such  incorporation,  by 
special  assessment  or  by  general  taxation,  or  partly  by  special  as^ensuient  and  partly 
by  general  taxation,  as  they  shall  by  ordinauce  prescribe.  It  shall  constitute  no 
objection  to  any  special  asse^ssment  that  the  iuiprovenient  for  which  the  same  is  levied 
is  partly  outside  the  limits  of  such  incorporatiou,  but  no  special  assessment  shall  be 
made  npon  property  situated  outside  of  such  sanitary  district,  and  in  no  case  shall 
any  property  be  assessed  more  than  it  will  be  benefited  by  the  improvement  for  which 
the  assessment  is  levied.  The  proceedings  for  making,  levying,  collecting,  and  en- 
forcing of  any  special  assessment  levied  hereunder  shall  be  the  same  as  nearly  as  may 
be  as  IS  prescribed  by  article  nine  of  an  act  entitled  '*An  act  to  provide  for  the  incor- 
poration of  cities  and  villages,''  approved  April  10,  1872.  Whenever  in  said  act  the 
words  **  city  council  *'  are  used  the  same  shall  apply  to  the  board  of  trustees  ctmsii- 
tuted  by  this  act,  and  the  words  applying  to  the  city  or  its  officers  in  that  article  shall 
be  held  to  apply  to  the  corporation  hereby  created  and  to  its  officers. 

199.  Assessment — installments— interest.  ]  $  14.  When  any  assessment  is 
made  under  this  act  the  ordinance  authorizing  snch  assessment  may  provide  that  it 
be  divided  into  equal  annual  installments,  not  Qiore  than  twenty  in  number,  and  fix 
the  amount  and  time  of  payment  of  each  installment,  and  that  the  installment  shall 
bear  interest  at  a  rate  not  exceeding  six  per  cent,  per  annum,  payable  annually,  from 
the  date  fixed  in  said  ordinance,  and  the  several  installments  and  interests  thereon 
may  be  collected  and  enforced  as  they  shall  become  due  in  the  manner  provided  for 
the  enforcement  of  assessments  under  said  article  9.  No  more  of  any  assessment  need 
be  returned  or  certified  to  the  conntv  collector  than  will  show  the  amount  due  and  un- 
paid at  the  time  of  snch  return,  and  no  sale  of  any  parcel  of  land  for  any  installment 
of  an  assessment  shall  discharge  the  premises  from  any  subsequent  installment  ot  the 
same  or  any  other  assessment.  Any  one  or  all  of  the  installments  may  be  paid  any 
time  after  the  assessment  is  confirmed,  with  accmed  interest,  if  any,  to  the  date  of 
payment. 

200.    When  assessments  payable    by  INStALLMENTS^-SONDS  MAY  BR    ISSUKD.] 

§  15.  Where  any  assessment  is  made  payable  in  installments  the  l)oard  of  trustees 
may  issae  bonds  or  certificates  not  exceeding  in  amount  eighty  per  centum  of  the 
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unpaid  portion  of  socb  assessment  at  the  date  of  the  isnne  thereof,  payable  only  oot 
of  such  asHPHsmeut,  and  bearing  interest  at  a  rate  not  exceecliDg  the  rate  of  intVr^ 
npon  the  iiiHtalliuents  of  such  assessments.  Tbo  board  of  trustees  sbaJI  have  ib? 
right  tocall  in  and  pay  ofi*  said  bonds  or  certificates  as  fast  as  there  is  money  recfivd 
into  the  treasnry  from  the  assessment  against  which  the  same  are  issued,  and  all 
roone>'B  received  a]>on  such  assessment  shall  be  applied  to  the  paj-meut  of  said  cer- 
tificates or  bonds  until  they  are  fully  satisfied. 

201.  Private  propkrty— how  takkn  for  improvemknt.J  $  16.  WheneTertbe 
board  of  trustees  oi  any  sanitary  dJHtrict  shall  pass  an  ordinance  for  the  makiT«f:of 
any  improvtMnent  which  such  district  is  authoriztMi  to  make,  the  making  of  which 
will  re4iuire  that  private  property  should  Ih)  taken  or  daninn^ed,  aiicb  district  maj 
cause  conijiensation  therefor  to  be  ascertained,  and  condemn  uiid  acquire  ]ios8ei^i<ta 
thereof  in  the  sjinie  manner  as  nearly  as  may  be  as  is  provide«l  in  an  act  entiUe«i. 
**An  act  to  provide  for  the  exercise  of  the  right  of  eminent  domain,"  appro%'ed  A|<nl 
10,  187*2:  Frovidedf  however.  That  proceedings  to  ascertain  the  compensation  to  be 
paid  for  taking  or  damaging  private  property  shall  in  all  cauea  be  instituted  in  tbf 
county  where  the  property  sought  to  be  taken  or  damaged  is  situated  :  And protHti. 
That  all  damages  to  property,  whether  determined  by  agreement  or  by  final  jiid|:- 
meat  of  court,  shall  be  paid  out  of  the  annual  district  tax  prior  to  the  paymeoi  of 
any  other  debt  or  obligation. 

i^0*2.  May  ACCiiiiRK  right  of  way.]     $  17.  When  it  shall  bo  necessary  in  making 
any  improvements  which  any  district  is  authorized  by  this  act  to  make,  t-o  enter  opoo 
any  public  property  or  property  held  for  public  use,  such  district  shall  baye  the 
power  so  to  do  and  may  acquire  the  necessary  right  of  way  over  such  property  beld 
for  public  use  in  the  same  manner  as  is  above  provided  for  acquiring  private  prop- 
erty, aud  may  enter  upon,  use,  wideu,  deepen,  ^nd  improve  any  navigable  or  other 
waters,  waterways,  canal,  or  lake:  Provided^  The  pnblio  use  thereof  shall  not  be  ua- 
nicesHurily  interrnpted  or  iutorfered  with,  and  that  the  same  shall  be  restored  loita 
former  usefulness  as  sooh  as  practicable:  Provided,  It owevefy  That  no  such  district 
shall  occupy  any  portion  of  the  Illinois  and  Michigan  Canal  ontside  of  the  lirDit^sof 
the  county^m  which  such  district  is  situate<l  for  the  site  of  any  snch  improvenicnt, 
except  to  cross  the  same,  and  then  only  in  such  a  way  as  not  to  impair  the  nsefnlD^w 
of  said  canal,  or  to  the  injury  of  the  right  of  the  State  therein,  and  only  un*leribe 
direction  and  supervision  of  the  canal  commissioners:  And  provided  fitrther^  Tba'  do 
district  shall  be  required  to  make  any  oompensation  for  the  use  of  so  much  of  ssud 
canal  as  lies  within  the  limits  of  the  county  in  which  said  district  is  situated  except 
for  trauRportAtion  purposes. 

203.    8PKCIAL  ASS K8SMENT— DAMAGE  TO  PROPKRTY,  AND  COST  OF  ACQiriRIXG.]  ^  Vi 

In  making  any  special  assessment  for  any  improvement  which  requires  the  takin^<»c 
damaging  of  property,  the  cost  of  acquiring  the  right  to  damage  or  take  such  pn*p- 
erty  may  be  esti mated  and  included  in  th<^  assessment  as  a  part  of  the  cost  of  maklDg 
such  improvement. 

204.  Liability  OF  sanitary  district  for  damages.]  $  19.  Every  sanitary  dw- 
trict  shall  be  liable  for  all  damages  to  real  estate  within  or  without  such  district 
which  shall  be  overflowed  or  otherwise  damaged  by  reason  of  the  construction,  eii- 
largement,  or  use  of  any  channel,  ditch,  drain,  outlet,  or  other  improvement  nnder 
the  provisions  of  this  act;  and  actions  to  recover  such  damages  may  be  brought  m 
the  county  where  such  real  estate  is  situate,  or  in  the  county  where  such  sanitarj*  dis- 
trict is  located,  at  the  option  of  the  party  claiming  to  be  injured.  Ami  in  case  judf- 
inent  is  rendered  against  such  district  for  damage  the  plaintitf  shall  also  recover  bis 
reasonable  attorney's  fees,  to  be  tj>.xed  as  costs  of  suit:  Prodded,  hotrerer,  It  shall 
appear  on  the  trial  that  the  plaintitf  notitied  the  trustees  of  such  district,  in  writing, 
at  least  (iU  days  before  suit  was  commenced  by  leaving  a  copy  of  such  notice  with 
some  one  of  the  trnsteesof  snch  district  slating  that  he  claims  damages  to  the  amoaiit 

of dollars,  by  reason  of  (here  insert  the  cause  of  damage)  and  intends  to  sue  (ot 

the  same:  And  provided  further,  That  the  amount  recovered  shall  be  larger  than 
the  amount  offered  by  said  trustees  (if  anything)  as  a  compromise  for  damages  i»o»- 
taint'd. 

2o:y.  Capacity  ofchannel  or  outlet.]  $  20.  Any  channel  or  outlet  constrnctod 
under  the  provisions  of  this  act  which  shall  cause  the  discharge  of  sewage  into  or 
through  any  river  or  stream  of  water  beyond  or  withont  the  limita  of  the  district 
constructing  the  same,  shall  be  of  snHicieut  size  and  capacity  to  produce  a  contiu- 
uons  How  of  water  of  at  least  two  hundred  cubic  feet  per  minute  for  each  one  tboii- 
sand  of  the  population  of  the  district  drained  thereby,  and  the  same  shall  be  kept 
and  maintained  of  snch  size  and  in  snch  coudition  that  the  water  thereof  shall  be 
neither  otfeiisive  or  injurious  to  the  health  of  any  of  the  people  of  this  State,  and 
before  any  sewage  shall  be  discharged  into  such  channel  or  outlet  all  garbage,  dead 
animals,  aud  parts  thereof  and  other  solids  shall  be  taken  therefrom. 

2iM\.  Sanitary  district — failure  to  comply  with  act — remedy — pknai.tt.] 
i  21.  lu  case  any  Bauitary  district  in  this  State  formed  under  the  pix>visious  of  this 
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act  sball  introdnce  sewage  into  nny  ri^er  or  stream  of  water,  or  natnral  or  artificial 
water-course,  beyond  or  without  the  limits  of  such  district,  wilbont  conforraio|(  t4»  the 
provisions  of  this  act,  or  having  introduced  such  sewage  into  such  water-course,  shall 
fail  to  comply  with  any  of  the  provisions  of  this  act,  an  action  to  enforce  compliance 
shnll  be  brought  by  the  attorney-general  of  this  State  in  the  courts  of  any  county 
wherein  such  water-course  is  situate,  or  he  may  auihorize  the  State  attorney  of  any 
each  county  to  commence  and  prosecute  such  actiou  in  aqy  such  county  :  Provided, 
That  nothing  in  this  section  contained  shall  be  construed  to  prevent  the  prosecntioa 
of  any  aotion  or  proceeding  by  individuals  or  bodies  corporate  or  politic  against  such 
district. 

207.  Act — HOW  conhtrurd.]  $  22.  Nothing  in  this  act  contained  shall  be  so  con- 
Btrned  as  to  constitute  a  contract  or  ^rant  between  the  State  of  Illinois  and  any  san- 
itary district  formed  nnder  its  provisions,  or  to  prevent,  debar,  or  deprive  the  State 
of  Illinois  from,  at  any  time  in  the  future,  altering,  amending,  or  repealing  this  act, 
or  imposing  any  conditions,  restrictions,  or  requirements  other,  different, or  additional 
to  any  herein  contained  upon  any  sanitary  district  which  may  be  formed  hereunder. 

208.  Channbl-  how  to  BR  CONSTRUCTRD.]  $  23.  If  any  channel  is  conMtrncted 
nnder  the  provisions  hereof,  by  means  of  which  any  of  the  waters  of  Lake  Michigan 
shall  be  cansed  to  pass  into  the  Desplaines  or  Illinois  River,  such  channel  shall  be  con- 
structed of  sufficient  size  and  capacity  to  produce  and  maintain  at  all  times  a  contiun- 
ons  flow  of  not  less  than  300,000  cubic  feet  of  water  per  minute,  and  to  be  of  a  depth 
of  not  less  /han  fourteen  feet,  and  a  current  not  exceeding  three  miles  per  hour,  and 
if  any  portion  of  any  such  channel  shall  be  cut  through  a  territory  with  a  rocky  stratum 
where  such  rocky  stratum  is  above  a  grade  sufficient  to  produce  a  depth  of  water 
from  Lake  Miohigan  of  not  less  than  eighteen  feet,  snch  portion  of  said  channel  shall 
have  double  the  flowing  capacity  above  provided  for,  and  a  width  of  not  less  than 
one  hundred  and  sixty  feet  at  the  bottom  capable  of  producing  a  depth  of  not  less  t  ban 
eighteen  feet  of  water.  If  the  population  of  the  district  draining  into  such  channel 
shall  at  any  time  exceed  1,500,000,  such  channel  shall  be  made  and  kept  of  such  size 
and  in  such  condition  that  it*  will  produce  and  maintain  at  all  tiuies  a  continuous 
flow  of  not  less  than  20,000  cubic  feet  of  water  per  minute  for  each  100,000'of  the 
]>opulation  of  such  district,  at  a  current  of  not  more  than  three  miles  per  hour,  and 
if  at  any  time  the  General  Government  shall  improve  the  Desplaines  or  Illinois 
rivers,  so  that  the  same  shall  be  capable  of  receiving  a  flow  of  (300,000  cubic  feet  of 
water  per  minute,  or  more,  from  said  channel,  and  shall  provide  for  the  payinent  of 
all  damages  which  any  extra  flow  above  300,000  cubic  feet  of  water  per  minute  from 
such  channel  may  cause  to  private  property,  so  as  to  save  harmless  the  said  district 
from  all  liability  therefrom,  then  such  sanitary  district  shall,  within  one  year  there- 
after, enlarge  the  entire  channel  leading  into  said  Desplaines  or  Illinois  rivers,  from 
said  district,  to  a  sufficient  size  and  capacity  to  produce  and  maintain  a  continuous 
flow,  throughont  the  same  of  not  less  than  GOO.OOO  cubic  feet  of  water  per  minute, 
with  a  current  of  not  more  than  three  miles  per  hour,  and  such  channel  shall  be  con- 
strncted  upon  such  grade  as  to  be  capable  of  producing  a  depth  of  water  not  less  than 
eighteen  feet  throughont  said  channel,  and  shall  have  a  width  of  not  less  than  one 
hundred  and  sixty  feet  at  the  bottom.  In  case  a  channel  is  constructed  in  the  Des- 
plaioes  River,  as  contemplated  in  this  section,  it  shall  be  carried  down  the  slope  be- 
tween Lockport  and  Joliet  to  the  pool  commonly  known  as  the  upper  basin,  of  suffi- 
cient width  and  depth  to  carry  off  the  water  the  channel  shall  bring  down  from  above. 
The  district  constructing  a  channel  to  carry  water  from  Lake  Michigan  of  any  amount 
authorized  by  this  act,  may  correct,  modify,  and  remove  obstructions  in  '^the  Des- 
plaines  and  Illinois  rivers  wherever  it  shall  be  necessary  so  to  do  to  prevent  overflow 
or  damage  along  said  river,  and  shall  remove  the  dams  at  Henry  and  Copperas  Creek, 
in  the  Illinois  River,  before  any  water  shall  be  turned  into  the  said  channel.  And 
the  canal  commissioners,  if  they  shall  find'at  any  time  that  an  additional  supply  of 
water  has  been  added  to  either  of  said  rivers,  by  any  drainage  district  or  districts, 
to  maintain  a  depth  of  not  less  than  six  feet  from  any  dam  owned  by  the  StAte,  to 
and  into  the  first  lock  of  the  Illinois  and  Michigan  Canal  at  La  Salfe,  without  the 
aid  of  any  such  dam,  at  low  water,  then  it  shall  be  the  duty  of  said  canal  commis- 
sioners to  cause  such  dam  or  dams  to  be  removed.  This  act  shall  not  be  construed 
to  authorize  the  injury  or  destruction  of  existing  water-power  rights. 

209.  Channrl,  when  complrtrd— control  of.]  $  24.  When  such  channel 
shall  be  completed,  and  the  water  turned  therein,  to  the  amount  of  three  hundred 
thousand  cubic  feet  of  water  per  minute,  the  same  is  hereby  declare<l  a  navigable 
stream,  and  whenever  the  General  Government  shall  improve  the  Desplaines  and  Illi- 
nois river  for  navigation,  to  connect  with  this  channel,  said  General  Government 
shall  have  foU  control  over  the  same  for  navigation  purposes,  but  not  to  interfere 
with  its  control  for  sanitary  or  draiuage  purposes. 

210.  May  prrmit  trrritorirs  outsidk  to  drain,  rtc]  $25.  Any  district 
formed  hereunder  shall  have  the  right  to  permit  territory  lying  outside  its  limit«  and 
within  the  same  county  to  drain  into  and  use  any  channel  or  drain  made  by  it,  upon 
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each  pa3'nienU,  terniA,  and  cooditioiifl  as  may  be  mntnatly  afj^reed  upon,  and  any  dis- 
trict formed  bereunder  is  hereby  given  full  power  and  authority  to  contract  fur  th« 
right  to  ii(M  any  drain  or  channel  which  may  be  made  by  any  other  sanitary  district, 
upon  HiK^h  tcrniB  as  may  be  mutually  agreed  upon,  and  to  raise  the  money  called  fur 
by  any  such  contract  in  the  same  way  and  to  the  same  extent  as  such  district  is  aii- 
thoHzed  to  raise  money  for  any  other  corporate  purposes:  Provided,  That  where  the 
united  flow  of  any  sanitary  districts  thus  co-operating  shall  pass  into  any  channel 
constructed  within  the  limits  of  the  county  wherein  such  districts  are  located,  and 
which  ]}a'sHes  into  the  the  Be«plaines  or  Illinois  rivers,  such  united  flow  shall  in  no 
case  and  at  no  time  be  less  than  20,000  cubic  feet  of  water  perniiont«  for  each  one 
hundred  thoiiMand  of  the  aggregate  of  the  population  of  the  districts  co-operating: 
Providedf  Nothing  in  this  act  shall  in  any  wise  be  so  construeil  as  to  diminish,  impair, 
or  remove  any  right  or  rights  of  any  city,  village,  township,  or  corporation,  iKMly- 
politic  or  individual  sitnat4)d  on  the  De^plaines  or  Illinois  rivers  or  their  tributaries 
and  within  the  valleys  of  the  same  to  use  the  channel  for  drainage  or  otherwise  not 
inconsistent  with  the  rijzhts  of  the  district  constructing  the  same  as  expreeaed  in  this 
act. 

211.  When  city  or  villaok  owns  water-works,  etc.  J  ^  26.  Whenever  in 
any  such  sanitarv  district  there  shall  be  a  city,  incorporated  town  or  vill^^e,  which 
owns  a  system  of  water-works  and  supplies  wat'Cr  from  a  lake  or  other  source  whieh 
will  be  saved  and  preserved  from  sewage  pollution,  by  the  construction  of  the  main 
channel,  drain,  ditch,  or  outlet  herein  provided  for,  and  the  turning  of  the  sewage  of 
such  city  and  district  therein,  and  there  shall  be  in  snch  sanitary  district  any  terri- 
tory bi)rdering  on  any  such  city,  incorporated  town  or  village  within  the  limits  of  an- 
other city,  incorpoiated  town  or  village,  which  does  not  own  any  system  of  water- 
works, at  the  time  of  the  creation  of  such  sanitary  district,  thenn|M>u  applic-ation  by 
the  corporate  authorities  of  such  latter-named  city,  incorporated  town  or  village,  the 
corporate  authorities  of  such  city,  incorporated  town  or  village  having  such  system 
of  water-works  shall  furnish  water  at  the  boundary  line  between  sach  mnnicipalities 
by  means  of  its  water-works  to  the  corporate  authorities  asking  for  the  same  in  sach 
quantities  as  may  be  required  to  supply  consumers  within  said  territory,  at  no  greater 
price  or  charge  than  it  charges  and  collects  of  consumers  within  its  limits  for  water 
furnished  through  meters  in  like  large  quantities. 

212.  When  channel  constructed — commissioners  to  be  appointed  to  in- 
spect ITS  work.]  $  27.  If  auv  channel  shall  be  constructed  nnder  the  provisiooi 
of  section  23  of  this  act,  it  shall  be  the  duty  of  the  trustees  of  such  distnct,  where 
such  channel  shall  be  completed,  and  before  any  water  or  sewage  shall  be  admitted 
therein,  to  duly  notify,  in  writing,  the  governor  of  this  State  of  snch  fact ;  and  the 
governor  shall  thereupon  appoint  three  discreet  persons  as  commissioners,  one  of 
whom  shall  be  a  resident  of  the  city  of  Joliet,  or  between  said  city  and  the  city  of  La 
Salle,  and  one  a  resident  of  the  city  of  La  Salle,  or  between  said  said  city  and  the 
city  of  Peoria,  and  one  a  resident  of  the  city  of  Peoria,  or  between  said  city  and  the 
mouth  of  the  Illinois  Kiver,  to  inspect  said  work.  The  said  commissioners  shall, 
within  ten  days  after  snch  appointment,  meet  at  the  city  of  Chicago,  and  shall  ap- 
point a  competent  civil  engineer,  and  they  may  employ  such  other  assistance  as  they 
may  require  to  expeditiously  perform  their  duties.  The  said  commission  shall  take 
as  their  datum  line  for  the  survey  the  datum  established  by  the  Illinois  and  Michi- 
gan Canal  Trustees  in  1^47,  and  shall  make  such  examination  and  surveys  of  Chicago 
Kiver  and  of  the  channel  or  channels  authorized  by  this  act  as  shall  enable  them  to 
ascertain  whether  said  channel  is  of  the  character  and  capacity  required  by  this  act. 
And  in  case  they  shall  find  the  work  in  all  respects  in  accordance  with  the  provisiona 
of  section  23  of  this  act,  they  shall  so  certify  to  the  governor,  who  shall  thereupon 
authorize  the  water  and  sewage  to  be  let  into  said  channel.  But  in  case  said  com- 
missioners shall  find  said  channel  is  not  constructed  in  accordance  with  the  provis- 
ions of  this  act,  it  shall  be  their  dnty  to  file  in  any  court  of  competent  jurisdiction,  on 
the  chancery  side  thereof,  in  their  name  as  such  commissioners,  a  bill  against  said 
corporation,  which  bill  shall  shall  set  forth  wherein  said  work  is  deficient  and  faib 
to  comply  with  the  provisions  of  this  act ;  and  said  court  shall  thereupon  issue  an  in- 
junction, without  bond,  against  naid  defendant,  enjoining  and  restraining  it  from  ad- 
mitting water  or  sewage  into  said  channel  until  the  final  order  of  the  court.  And  in 
case  said  court,  upon  hearing,  shall  determine  that  said  channel  is  not  constructed 
in  accordance  with  the  provisions  of  this  act,  said  injunction  shall  be  continued  ao- 
til  the  provisions  of  this  act  shall  have  been  fully  complied  with. 

Such  commissioners  and  engineer  shall  receive  for  their  services  ten  dollars  per  day 
each,  and  their  reasonable  expenses  and  outlays  for  the  time  by  them  necessarily  em- 
ployed in  the  diKcliar^e  of  their  duties,  which  shall  be  paid  to  them  from  the  State 
treasury ;  and  the  Kaia  sanitary  district  shall  re*imburse  the  State  for  all  expenses  and 
diKlmrHementa  on  account,  of  ^d  cwmnission. 

If  any  channel  \k  co\arUv\c\^  uwiiw  xXxe^-^t^^Nx^vc^w^isC  this  act  which  shall  discharge 
the  sewage  of  a  povvvVyk-VWu  ol  mot«  X\\«bTw'iftSi,QftS5\>\\»  o^^NXawy^^w^  xvver  beyond  of 


^'  '^£^ 
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without  the  limits  of  the  district  coustructing  it,  the  flame  shall  be  constructed  in  ao- 
cordauce  with  the  provisions  of  section  23  of  this  act,  and  if  any  such  channel  receives 
its  supply  of  water  from  any  river  or  channel  connecting  with  Lake  Michigan  it  shall 
be  construed  as  receiving  its  supply  of  water  from  Lake  Michigan. 


UNITED  STATES. 

Improvement  of  the  IllinoU  and  Deeplainea  rivers. 


Sec 

18.  Repeal. 

19.  Works  ceded  to  the  Unltod  States  on  con- 

dition. 


BeOa 

20.  Conditions— removal  of  dam. 

21.  Basis  of  act  of  cession. 


AN  ACT  in  reference  to  the  improvement  of  the  Illinois  and  Desplainos  rivers,  and  to  repeal  an  act 
entitled  "An  act  to  cede  certain  looks  and  dams  in  the  Illinois  Kivorto  the  United  States,"  approved 
May  81,  1887,  in  force  May  31, 1887.    Appioved  June  4,  1888.     In  force  July  1. 1889. 

18.  Repeal.]  }  1.  Be  ii  enacted  hy  the  people  of  the  State  of  IlUnoiSy  represented  in  the 

feneral  aeeembly.  That  an  act  entitled  * 'An  act  to  cede  certain  locks  and  dams  in  the 
llinois  river  to  the  United  States,''  approved  May  31^  1887;  in  force  May  31,  1877,  and 
ceding  the  State  works  at  Henry  ana  Copperas  Creek,  and  the  pools  created  hy  said 
works,  to  the  General  Government  upon  certain  conditions  as  to  the  opening  of  a 
water-way  of  a  depth  of  seven  feet  from  the  Mississippi  River  to  Lake  Michigan,  upon 
plans  to  he  determined  hy  the  United  States  engineers,  is  hereby  repealed. 

19.  Works  ceded  to  the  united  states  on  condition.]  $2.  That  the  State 
works  at  Henry  and  Copporan  Creek,  and  the  river  now  cdackwatered  by  said  works, 
are  hereby  ceded  to  the  United  States,  on  condition  that  the  dams  shall  be  removea 
whenever  the  depth  now  available  for  navigation  can  be  secured  and  niaintaiue<l  by 
channel  improvement  without  the  aid  of  said  dams:  Provided^  That  said  depth  shall 
be  assured  upon  the  removal  of  said  dams,  or  that  such  removal  shall  not  materially 
impair  navigation. 

20.  Conditions— REMOVAL  of  dam.]  ji  3.  That  in  the  event  of  the  non-accept- 
ance of  these  works  upon  the  conditions  mentioned  in  section  2,  within  fonr  (4) 
years  after  this  act  becomes  a  law,  the  canal  commissioners  of  the  State  of  Illinois 
are  anthorized  and  instructed  to  remove  the  dams  at  Henry  and  Copperas  Creek. 

21.  Basis  of  act  of  cession.]  $4-  That  the  State  of  Illinois  bases  this  act  of 
cession  upon  the  condition  that  the  plan  of  improving  the  Illinois  River  below  La 
Salle  by  slackwater  maintained  by  dams  and  locks,  be  changed  to  a  plan  of  im- 

Erovement  by  means  of  an  open  channel  in  conjunction  with  a  water  supply  from 
lake  Michigan, 

[This  act  is  in  place  of  sections  18  and  19,  on  page  1321,  Hurd's  Revised  Statutes.  1887.— Ed.  I 


JOINT  RESOLUTION. 

Whereas  the  present  addition  to  the  low- water  volume  of  the  Illinois  Kiyer  through 
the  summit  level  of  the  Illinois  and  Michigan  Canal  from  Lake  Michigan  more  than 
doubles  the  volume  of  water  used  in  the  estimate  of  1868  for  the  channel  below  Peru, 
and  adds  50  per  cent,  to  the  volume  used  in  the  estimate  of  1880  for  the  channel  be- 
low Coppeias  Creek,  and  said  contribution  from  Lake  Michigan  will  be  increased  in 
the  immediate  future,  thus  enabling  the  depth  now  projected  for  navigation  below 
Peru  to  be  obtained  by  channel  improvement  at  moderate  cost,  and  with  decided  ad- 
vantage to  material  interests  and  to  healthfn){iess  i^lone  the  valley. 

Whereas  it  is  contemplated  to  increase  the  volume  mim  Lake  Michigan  to  300,000 
cubic  feet  per  minute  within  a  few  years,  and  ultimately  to  add  000,000  cubic  feet  or 
more,  thus  enabling  a  large  depth  for  navigation  to  be  obtained  by  an  improved 
channel,  and  that  said  channel  will  be  self-sustaining  and  self-improving,  and  will 
discharge  flood-waters  more  readily,  thus  benefiting  the  bordering  lands  and  increas- 
ing the  uealthfuhiess  of  the  valley. 

Whereas  works  now  projected  by  the  city  of  Chicago  will  form  part  of  a  water* 
way  of  large  proportions  from  Lake  Michig^an  via  the  Des  Plaines  and  Illinois  rivers 
to  the  Mississippi  River,  of  which  the  dams  and  locks  upon  the  alluvial  section  of  the 
Illinois  River  can  form  no  part,  and  which,  if  allowed  to  remain,  will  increase,  over- 
flow, and  be  detrimental  to  the  welfare  of  the  Illinois  Valley  and  the  interests  of  the 
State :  Therefore,  be  it 

Resolved  by  theSenate^  the  House  of  Hepresentatives  concurring  herein: 

1.  That  it  is  the  policy  of  the  State  of  Illinois  to  procure  the  construction  of  a 
water-way  of  the  greatest  practicable  depth  and  usefulness  for  navigation  from  Lake 
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Michigan  via  the  Des  Plaines  and  Illinois  rlTera  to  the  MisBissippi  River,  and  to  eo- 
conrage  the  constrnciiou  of  feeders  theret<»  of  like  proportions  aud  aBefnloesa. 

*2.  That  the  Unite<l  States  is 'hereby  requested  to  stop  work  upon  the  locks  and 
dams  at  La  Grange  and  at  Kampsville,  and  to  apply  all  funds  available  aud  future 
appropriations  to  the  improvement  of  the  channel  trom  La  Salle  to  the  mouth,  with 
a  view  to  such  a  depth  as  will  be  of  present  utility,  and  in  such  manner  as  to  develops 

Ero^ressively  all  the  depth  practicable  by  the  aid  of  a  large  water  supply  from  Lake 
[ichigan  at  Chicago. 

:S.  That  the  United  States  is  requested  to  aid  in  the  construction  of  a  channel  not 
less  than  IGO  feet  wide  and  22  feet  deep,  with  such  a  grade  as  to  give  a  velocity  of  3 
miles  per  hour  from  Lake  Michigan  at  Chicago  to  Lake  Joliet,  a  pool  of  the  Des 
Plaines  River  immediately  below  Joliet,  and  to  project  a  channel  of  Biniilar  capacity 
and  not  less  than  14  feet  deep  from  Lake  Joliet  to  La  Salle,  all  to  be  designed  io  sneh 
manner  as  to  permit  futnre  development  to  a  greater  capacity. 


J  J  4. 
/    IMPROVEMENT  OF  THE  CALUMET  RIVER.  ILLINOIS  AND  INDIANA. 

The  object  of  this  improvement,  as  far  as  at  present  authorized,  is  to 
secare  a  channel  200  feet  wide  aud  16  feet  deep,  from  the  month  of  the 
river  to  one-half  mile  east  of  Hammond,  Ind.,  to  increase  the  facilities 
for  handling  the  commerce  of  this  region,  and  afford  relief  to  the  over- 
crowded port  of  Chicago. 

The  river  and  harbor  act  of  July  6,  1884,  appropriated  $50,000  for  the 
improvement  of  the  section  of  the  river  from  the  mouth  to  the  outlet 
of  Lake  Calumet,  with  the  following  proviso : 

That  no  part  of  said  sum  shall  be  expended  until  the  richt  of  way  shall  have  been 
conveyed  to  the  United  States  free  from  expense,  and  the  United  States  shall  befally 
released  from  all  liability  for  damages  to  adjacent  property  owners,  to  the  satisfaction 
of  the  Secretary  of  War. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  a  further 
sum  of  $30,000  for  the  improvement  of  the  river,  and  made  available 
$11,250  of  the  same  to  be  expended  above  the  forks  of  the  Calumet,  in 
Illinois  and  Indiana,  but  continued  the  restrictions  upon  the  expenditure 
of  the  balance. 

The  river  and  harbor  act  of  August  11,  1888,  made  a  further  appro- 
priation of  $50,000,  of  which  $15,000  is—' 

to  be  used  m  improviDg  the  river  above  the  forks  to  one-half  mile  east  of  Hammond, 
and  $35,000  for  the  improvement  of  the  river  between  its  month  aud  One  hundred  and 
eighth  street. 

The  amoont  heretofore  appropriated  for  the  improvement  of  said  Calumet  River 
from  its  mouth  to  its  forks,  or  so  much  thereof  as  may  be  necessary,  shall  be  imme- 
diately available  for  the  improvement  betweeu  its  month  and  One  hundred  aud  eighth 
street,  anything  in  the  act  of  July  5,  1684,  aud  August  5,  1886,  to  the  contrary  doI- 
withstanding. 

The  projects  for  improvinfctheCalumetRivercontemplatetheultimate 
depth  of  io  feet  below  the  United  States  harbor  datum  for  both  sec- 
tions; but  the  amounts  a])propriated  for  the  upper  section  being  small, 
it  has  been  decided,  with  the  approval  of  the  Chief  of  Engineers,  to 
devote  this  sum  to  securing  a  depth  of  ten  feet  at  the  shallow  jyoints 
over  a  practicable  witlth  of  channel  in  order  to  meet,  as  far  as  practica- 
ble, the  pressing  necessities  of  the  existing  commerce  upon  that  sec- 
tion. 

An  examination  of  the  lower  section  from  the  mouth  to  One  hundred 
and  eighth  street  &\\o^'^iV  WivvX,  IVke^tciuds  on  hand  and  made  available 
would  probably  be  HwffiviveuX,  \.o  ^Q\av\^v^N^^'\^V^'^^^^ut, 
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Accordingly,  with  the  approval  of  the  Chief  of  Engineers,  separate 
sealed  proposals  for  dredging  in  the  two  sections  of  the  river  named 
were  solicited,  and  opened  October  10, 1888,  and  contracts  entered  into 
with  the  lowest  responsible  bidders,  with  the  approval  of  thd  Chief  of 
Engineers,  as  follows: 

(1)  Lower  section,  from  the  mouth  to  One  hundred  and  eighth  street — 
Contract  was  entered  into  November  5, 1888,  with  W.  A.  McGillis  &  Co. 
for  the  work,  at  11 J  cents  per  cubic  yard.  Work  began  May  4, 1889, 
with  one  dipper-dredge  and  one  scow.  Afterwards  the  plant  was 
somewhat  increased,  but  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889,  no  sufficient  progress  has  been  made.  The  contractors  have 
been  unable  to  complete  tlie  construction  of  the  plant  required  in  time 
to  comply,  as  yet,  with  the  requirements  of  their  contract,  and  have, 
consequently,  received  no  estimates  or  payments  for  the  24,608  cubic 
yards  that  tney  have  removed.  They  are  building  a  large  elevator- 
dredge,  with  the  estimated  capacity  of  from  6,000  to  10,000  cubic  yards 
per  day,  which  is  expected  to  begin  work  in  July,  1889.  The  total 
amount  of  material  to  be  removed  under  their  contract  is  770,000  cubic 
yards.  The  contract  requires  4,000  cubic  yards  per  day  to  be  removed, 
but  so  far  the  work  performed  does  not  average  above  one- tenth  of  this 
quantity.  It  is  hoped,  however,  that  the  large  elevator-dredge,  now 
nearly  completed,  will  enable  the  contractors  to  comply  with  the  re- 
quirements of  their  agreement. 

(2)  Upper  section,  between  the  forks  and  one-half  mile  east  of  Hammond, 
Indiana. — Contract  was  entered  into  October  31, 1888,  with  Burdick  & 
McMahon,  of  Chicago,  111.,  at  22  cents  per  cubic  yard.  Work  began 
under  this  contract  May  7, 1889,  at  the  junction  of  the  Grand  and  Lit- 
tle Calumet  rivers,  and  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  34,523  cubic  yards  of  material  had  been  removed  from  the 
channel,  forming  a  practicable  channel  through  an  obstructed  reach  of 
the  river  from  30  to  60  feet  in  width  and  10  feet  in  depth,  extending 
from  the  junction  up  to  the  Pennsylvania  Railroad  Company's  Bridge. 
The  accompanying  maps  show  the  location  of  the  work. 

By  a  recent  voto  of  the  inhabitants  interested,  a  lar^e  part  of  the 
Calumet  region  has  been  annexed  to  the  city  of  Chicago.  This  will  un^ 
doubtedly  greatly  stimulate  the  developmeat  of  this  region,  and  work 
now  contemplated  by  the  citj^  of  Chicago  for  local  drainage,  and  author- 
ized by  recent  acts  of  the  Illinois  legislature,  will,  it  is  thought,  have 
such  an  effect  upon  the  navigability  and  navigation  of  the  Chicago  River 
that  much  of  the  commerce  that  now  uses  Chicago  River  must  seek 
other  accommodations,  and  will  undoubtedly  be  diverted  to  the  Calu- 
met River  and  Harbor.  It  is,  then,  very  desirable  that  the  improvement 
of  this  stream  be  continued,  and  that  entire  control  over  it  for  purposes 
of  navigation,  and  of  the  bridges,  especially,  that  span  and  obstruct  it, 
be  assumed  by  Congress.  Attention  is  invited  to  the  report  of  Assist- 
ant G.  A.  M.  Liljencrantz  as  to  the  injury  to  dredged  cbannels  caused 
by  the  dumping  into  them  of  slaughter-house  refuse,  which  again  fills 
np  the  dredged  channels  in  a  very  short  time. 

PEOPOSED  APPLICATION  OF    FUNDS    NOW    AVAILABLE,    AND    THOSE 
ASKED  FOR,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

The  United  States  district  attorney  for  the  northern  district  of  Illi- 
nois, having  secured  the  deeds  and  releases  required  by  the  act  of  July 
5,  1884,  and  August  5,  1886,  from  property  owners  between  the  mouth 
of  the  Calamet  River  and  the  forks  of  the  Calixmet^  ^ViViV  ^^^^^  «^^ 
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releases  have  been  accepted  by  the  proper  aathorities  of  the  United 
States  as  sufficient,  and  filed  andrecorded,  there  is  no  farther  difficulty 
in  the  way  of  the  improvement  as  far  as  the  lower  section  is  concerned. 
The  fnnds  now  available  will  be  required  to  pay  for  the  oontinaance  of 
the  work  under  existing  contracts.  The  amount  asked  for  the  fiscal 
year  ending  June  30, 1891,  is  to  be  applied  to  the  general  project  of  im- 
proving Calumet  River  by  dredging  so  as  to  improve  equally  and  pro- 
gressively the  channel  from  the  mouth  to  one-half  mile  east  of  Ham- 
mond, Ind.,  with  a  view  to  securing  ultimately  a  channel  16  feet 
deep  and  200  feet  wide  throughout  the  section  appropriated  for. 

The  estimated  total  cost  of  this  improvement,  if  done  by  contract, 
which  system  is  recommended,  is  $1,000,000. 

The  estimate  is  for  both  the  upper  and  lower  sections  of  the  rivefi 
that  have  been  appropriated  for,  and  includes  the  entire  stretch  fix>m 
One  hundred  and  eighth  street,  the  terminus  of  the  part  now  being  im- 
proved, to  one-half  mile  east  of  Hammond,  Ind. 


Money  statement. 

Jaly  I,  1^)88,  amoant  available $69,029.18 

Received  from  sale  of  fuel  tooffleer 2^50 

AmoQQt  appropriated  by  act  of  AngDst  11,  1888 5O,O(K).00 

119,061.69 

Jaly  1,1889,  amount  expended  during  fiscal  year,  exolosiveof 

liabilities  outstanding  July  1, 1888 $14,613.19 

July  1,  18&9,  outstanding  liabilities 100. 17 

July  1,  1889,  amount  covered  by  existing  contracts 97, 939. 44 

112,6S2.» 

July  1, 1889,  balance  available 6,39&d8 

{Amount  (estimated)  required  for  completion  of  existing  project 870,000.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  endingJone  30, 1891  200, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amount  reported  as  available  July  1,  1888,  $68,904.48,  is  found  to  have  been  it 
error,  being  |124.70  too  smalL 


AhBtract  of  proposals  for  dredging  in  Calumei  Siver  helwem  the  farha  and  one-keif  wik 

east  of  Hammond,  Ind, 

[Beoeiyed  And  opened  at  Chloago,  HI.,  October  10,  1888,  by  Capt,  W.  L.  Manhnll,  Corpe  of  Kaginecn.) 


Ko. 


1 

2 
*3 

4 
5 
« 


Kune  and  addreu  of  bidder. 


The  Fits  Simons  and  Connell  Co.,  Chloago,  HI 

SamnelO.  Dixon,  Baoine,  Wis 

Bnrdlcic  &  McMahon,  Cbicsffo,  HI 

Dodge  ^  Petrie,  Chicago,  HI. 

Chicago  Dredging  and  Dock  Company,  Chicago,  HI 
Green's  Dredging  Company,  Chicago,  HI 


DredKing 

80,000  en. 

yda.  (esti- 

ToUL 

mated),  per 

c«x.jd. 

Omet. 

2S 

m« 

.    S8 

«.*• 

2S 

17,«l 

27 

t[.m 

24 

mw 

241 

i«.» 

'  i^tQev\«Qi  vuSl  vnXx^\>  'iii^<^^si><^^^^^«teMK  ^^Ytstiu 
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Ah9tr€tot  ofpropoBalifar  dredging  in  Culumet  Biver  hetwe§n  Ub  mouik  and  One  hundred  and 

eighth  street, 

(Beo^Ted  aod  opened  »t  Cbloaeo,  HL,  October  KT,  1888,  by  Ci^t.  W.  L.  ICanhall,  Corpe  of  Sngineen.] 


Ko. 


1 
2 
3 
•4 
5 
6 
7 


Name  and  addieas  of  bidder. 


Wriiame. Upbnm  itOo,,  Dnlntb,  Minn «. 

The  Fita  Simons  and  Connell  Co.,  Cliicago,  111 

Samoel  O.  Dixon.  Baoine,  Wis 

W.  A.  McOillis  ft  Co.,  Havana,  111 

AUbbama  Dredging  and  Jetty  Company,  Mobile,  Ala 

Cbicaffo  Dredging  and  Dock  Company , 

Greeirs  Dredging  Company,  Chicago^  01 


Dredging 
77  ,000  on. 

yds.  (esti- 

Total. 

mated),  per 

CO.  yd. 

0§nU. 

28 

$180,400 

20 

154,000 

111 

148,225 

00,476 

14A 

114^730 
160,160 

18 

138,800 

•    ,  * Aocepted  and  oontraot  made,  dated  NoTomber  5, 1888. 

Abetntet  of  cimfraots  for  improving  Calumet  River,  Illinoie  and  Indiana,  in  force  during 

tkefieeal  gear  ending  June  30,  lti89. 


Name  and  address  of  oontraotor. 

Katare  of  contract 

Date. 

To  expire. 

Bmrdick  Sc  MoMahon,  Ghioago,  HI 

W.A.  MoGiUisdB  Cou,  E^mkakee,  HI 

Dredging  above  the  forks  . . . 
DredBng  between  the  month 
andioeth  street 

Oct  81, 1888 
Hot,  6,1888 

Nov.  30.]88t 
Do. 

rbpobt  of  mb.  o.  a.  m.  uurbnobantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III.,  July  S,  1889. 

Captain:  I  have  the  honor  to  aubmit  herewith  a  report  on  the  improvement  of 
Calamet  River,  Illinois  and  Indiana,  for  the  fiscal  year  ending  June  30, 1889. 

Sarveys  of  the  Calnmet  River  were  made  in  1881  and  1885,  which  were  then  reported 
-on  in  detail.  The  former  of  these  sarveys  comprised  the  portion  of  the  river  between 
the  month  and  the  '* forks,''  at  Lake  Calumet,  the  latter  between  said  '* forks"  and 
one-half  mile  east  of  Hammond,  Ind. 

The  upper  half  of  the  last  stretch,  or  from  the  junction  with  Little  Calumet  to  the 
easterly  terminus  at  Hammond,  forms  a  part  of  what  is  known  as  Grand  Calumet. 

Three  appropriations  have  been  made  for  the  improvement  of  this  river,  viz,  in 
1884, 1886,  and  in  1888.  The  first  of  these  inclnded  a  proviso  prohibiting  the  expend- 
iture of  any  part  thereof  until  releases  had  been  convened  to  the  United  States  Qov- 
emment  for  right  of  way  and  from  damages  to  adjoining  property.  The  second 
appropriation  contained  the  same  proviso  as  concerning  the  part  of  the  river  sur- 
veyed in  1881,  but  made  an  exception  for  the  upper  part,  for  which  a  certain 
amount^  (11,250  was  allotted,  with  authority  to  expend  one-half,  or  |5,625  in  Illinois, 
and  the  other  half  at  Hammond,  in  Indiana.  The  third  appropriation  made  by  river 
and  harbor  act  of  August  11,  1888,  authorized  the  expenditure  of  moneys  tben  and 
previously  appropriated  for  the  part  of  the  river  between  the  mouth  and  One  hundred 
and  eighth  street,  releases  from  property  owners  having  been  received  aud  approved 
for  that  distance.  A  certain  portion,  |15,000  of  the  appropriati on  o f  $50,000  then  made, 
wasordered  to  be  expended  in  improving  the  river  between  the ''  forks"  and  one-half 
mile  east  of  Hammond,  Ind.  With  regard  to  funds  available,  and  the  work  of  im- 
provement, the  river  is  thus  divided  into  two  distinct  sections,  corresponding 
respectively  to  the  parts  surveyed  in  1881  and  1885,  and  which,  for  convenience  sake, 
I  will  designate  in  this  re}>ort  as  the  "lower''  and  '* upper''  sections.  As  the  work 
In  the  different  sections  has  been  done  hy  different  contractors,  in  different  manner, 
and  with  different  results,  the  reports  for  the  two  will  be  made  separately. 

THB  IX>WER  SBOnON,  BETWEEN  THE  MOUTH  OF  THE  RIVER  AND  ONE  HUNDRED  AND 

EIGHTH  STREET. 

Bids  for  dredging  the  lower  section  of  the  river  were  received  and  opened  October 
10,  1888,  and  the  contract  awarded  to  W.  A.  McGillis  &  Co.  of  H.v;^2(l<ab^V\.^^(^QKv^ 
bid  being  11|  cents  per  oubic  yard.    Actual  wv>rk  did  not  oomtoAiiCAxxxiM^^vs  ^^^SS&. 
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The  oontraotor  bad  been  bnfldiDg  a  new  plant  for  tbis  work,  only  *  portion  of  wluck 
was  completed  on  tbe  above  date.  This  coneiated  in  tbe  dipper  dredse  and  one  doop 
•cow.  Another  damp  scow  was  added  to  the  plant  the  20tn.  Witn  this  otitfit  oolj 
fh)m  400  to  500  cubic  yards  of  material  per  day  were  removed.  Breakages  of  t)» 
plant  occurred  frequently,  and  at  the  close  of  the  month  so  little  work  had  been  dooe 
that  no  estimate  was  given  the  contractor. 

Another  dredge,  of  the  elevator  kind,  was  started  in  later  and  experimented  witb, 
bnt  without  appreciable  results.  It  was  laid  up  for  repairs  moHt  of  the  time,  tod 
finally  abandoned. 

On  the  25th  of  June,  the  contractor  secured  an  additional  dipper  dredge  aud  tvo 
more  dump  scows,  thereby,  increasing  the  daily  average  of  dreidj^ing  to  about  1,400 
cubic  yards,  which,  however,  is  far  below  the  amount  required  by  the  contract.  I 
would  have  considered  it  my  duty  to  recommend  that  the  contract  be  considered  fo^ 
feited,  were  it  not  for  the  fact  that  another  new  elevator  dredee  is  jost  abou^  ant- 
pleted,  the  capacity  of  which  is  claimed  to  be  from  6,000  to  10,000  cabic  yards  per  daj, 
and  by  which  the  contractor  exyiects  to  redeem  his  obligations.  A  trial  of  this  dredn 
will  be  made  in  a  few  days,  when  a  more  definite  opinlon^oan  be  fonaed  as  to  tie 
ability  of  the  contractor  to  fulfill  the  requirements  of  bis  contract. 

No  estimate  has  as  yet  been  given  tbe  contractor.  The  dredging  of  the  lower  8e^ 
tion  is  to  be  made  to  a  depth  of  16  feet  below  low  water,  and  200  feet  in  width,  aoeoid- 
ing  to  the  project  approved. 

THX  UPPEB  SBOmON,  BKTWXBN  THX  FORKS  AND  OKE-HALF  MHJB   KAET  OF  HAMIfOM), 

mDIAKA. 

The  amounts  appropriated  for  the  upper  section  in  1886  and  1888  were  both  com- 

f^aratively  small.  It  was,  therefore,  considered  to  the  beet  interest  of  those  navigst- 
ng  the  river,  to  dredge  in  the  shallowest  places  a  channel  sufficiently  deep  and  wide 
to  accommodate  the  present  wants,  as  far  as  funds  available  would  allow.  Accoidiogly, 
dredging  was  done  in  1887  to  a  depth  of  lu  feet,  and  from  30  to  50  feet  in  width  where 
most  needed,  aud  which  places  are  shown  on  the  sketcb,  except  at  Hammond,  Ind., 
where  the  full  width  of  200  feet  and  500  feet  in  length  was  made  to  form  a  tomiog- 
basin  for  vessels ;  tbe  depth  was  made  10  feet  here  as  elsewhere. 

The  same  principle  has  been  adhered  to  in  the  expenditure  of  the  funds  appro- 
priated in  1888.  Bids  for  dredging  this  section  were  received  and  opened  October 
10, 1888^  and  the  contract  awarded  to  Messrs.  Bnrdick  dc^  McMahon,  of  Chicago,  HI., 
at  a  contract  price  of  22  cents  per  cubic  yard. 

On  the  7th  day  of  Ma^,  1889,  the  contractors  commenced  work  at  the  janctionof 
Little  Calumet  River  with  tbe  main  branch,  a  place  which  has  for  years  been  a  seri- 
ous obstruction  to  navigation  on  account  of  the  deposit  from  tho  Little  Calumet, 
which,  entering  almost  at  right  angles  to  the  main  branchy  bad  formed  a  bar  aroond 
which  boats  were  compelled  to  make  a  sharp  turn  up  into  the  month  of  Little  Ctla- 
met  and  back  to  get  into  the  Grand  Calumet  toward  Hammond.  From  the  jnoction 
and  up  to  the  Pennsylvania  Company's  Bridge,  tho  shallow  channel  has  been  deepejied 
to  10  feet  or  more,  with  a  width  of  from  30  to  50  feet,  during  the  months  of  May  aad 
June,  by  the  removal  of  34,523  cubic  yards  of  material  therefrom. 

The  plant  used  consists  in  a  dipper  dredge  and  a  sluice  arrangement  by  which  tbe 
material  is  forced  up  on  to  the  adjoining  low  and  marshy  ground. 

Since  the  beginning  of  the  improvement  of  this  section  there  has  been  removed : 

OaUojtidi. 

In  1887  to  1888,  in  Illinois 36.7» 

In  1887  to  1888,  in  Indiana 37,744 

In  1889,  in  Illinois 34,aaB 

Total 109,056 

The  places  where  it  is  proposed  to  do  further  work,  as  far  as  avaiiftble  Ainds  wlQ 
allow,  are  indicated  on  the  sketcb  herewith. 

OEiniRAL  BBMARK8. 

Two  new  bridges  have  been  built  across  tbe  river  during  tbe  year,  vis,  one  ^vagoi 
road  bridge  as  a  substitute  for  the  old  and  primitive  structure  at  One  hundred  aod 
sixth  street,  and  one  double-track  railway  bridge  half  a  mile  west  of  the  Illinois  sad 
Indiana  State  line,  for  the  Chicago  and  Calumet  Terminal  Railroad.  Sketches  show- 
ing locations  on  the  river,  and  the  general  character  of  construction  of  these  bridges 
are  submitted  berewiVib. 

The  benefit  to  navigaWoTi  at  ^^^ft  ^a«^\v^'^'^  ^^"^^  V^^X.-w^n  the  Hammond  Railway 
bridges  and  tbe  StaU  V\n^  'm  \^ft,  \«k  Vw>v[^^  x^vf^^l  ^\\e:vd:\sS««A.  \»i  Vda.  ^jtomiBCuoui     1 
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dumping  of  refuse  from  the  slaughter  houses  at  that  place,  whereby  the  dredged 
channel  is  fast  filling  up.  ^ 

New  enterprises  are  constantly  beiof;  established  alons  the  riyer,  and  many  con- 
cerns of  considerable  magnitude  and  importance  are  only  waiting  for  the  develop- 
ment of  the  river  improvement  before  deciding  upon  locating  in  this  promising  region. 
A  great  XK>rtion  of  the  river  having  just,  by  annexation,  become  a  part  of  the  city  of 
Chicago,  will  probably  increase  its  value  for  location  of  various  manufacturing  estab- 
lishments, thereby  relieving  the  already  overcrowded  Chicago  River. 

Prominent  among  enterprises  established  along  the  river  during  the  past  year,  are — 

Corey's  Manufacturing  Company  for  railway  car  supplies,  south  of  Bumham,  on 
the  south  side  of  the  river,  with  two  buildings,  respectively  55  by  50  feet,  and  25  by 
30  feet,  finished,  and  three  large  buildings  in  progress. 

The  Compound  Lumber  Company,  at  Burnham,  has  900  feet  dock  frontage,  which 
will  all  be  occupied  with  buildings  for  the  manufacture  of  their  '*  compound  wood," 
a  combination  oi  soft  and  hard  wood,  after  a  new  patent,  for  use  in  interior  of  build- 
ings, etc.    They  have  built  a  dock  340  feet  in  length,  wnich  is  soon  to  be  extended. 

Hammond  Sash  and  Blind  Company,  located  east  of  Hammcmd  wagon  bridge,  south 
of  the  river,  where  they  have  built  a  dock  500  feet  in  length. 

Qeorge  H.  Hammond  &>  Co.  have  made  considerable  extensions  to  their  slanghter 
houses  at  Hammond. 

Among  prominent  enterprises  decided  upon  is,  foremost,  a  large  mill  for  rolling 
plates  for  iron  steam-ships,  a^oining  the  North  Chicago  Rolling  Mill  Company,  at 
Sonth  Chicago,  where  it  is  expected  tp  invest  some  12,000,000. 

Contemplated  enterprises  are  a  ship-yard  for  the  construction  of  iron  steam-shipa 
and  others. 

SURVEYS. 

Mr.  Paul  Heinze  was  appointed  overseer  of  Calumet  River,  and  charged  with  the 
duty  of  surveying  the  river,  laying  out  the  work  for  both  contractors,  and  takiuji; 
soundings  in  the  river  channel  before  and  after  dredging  operations,  wherefrom  esti- 
mates were  to  be  made. 

This  work  has  been  done  as  follows : 

(1)  iHthe^*  /otrer  section  "  of  the  river, — A  careful  survey  has  been  made  of  the  first 
mile  of  the  river,  counting  from  the  mouth,  and  a  map  to  a  scale  of  1  inch  =  200 
feet  plotted  of  the  same. 

The  channel  lines  have  been  defined  in  the  field  for  a  distance  of  6,500  feet  along 
the  river.  One  hundred  and  eighteen  cross-Bections  50  feet  apart  have  been  estab- 
lished, and  soundings  taken  10  teet  apart  on  each  of  these.  Seven  cross-sections  have 
also  been  sounded  after  the  dredging  at  the  month  of  the  river. 

(^^  In  the  '*  upper  eeoiion." — The  channel  lines  were  established,  as  well  as  108  cross- 
sections  50  feet  apart,  for  an  aggregate  distance  of  5,250  feet,  or  approximately  1  mile, 
from  the  month  of  Little  Calumet  River  and  along  the  town  of  Bumham.  Sound- 
ings were  taken  before  dredging  on  all  these  cross-sections.  Soundings  after  dredg- 
ing were  taken  where  dredging  had  been  completed,  or  over  a  distance  of  3,300  feet, 
comprising  69  cross-sections. 

I  amj  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJBNCRANTZ, 

Aisistant  Engineer, 

Capt.  W.  L.  Mabshall, 

.  Carps  of  Engineers,  U,  8.  A, 


COMMERCIAL  STATISTICS. 

As  the  Calumet  River  and  Harbor  are  so  closely  connected  in  their  commercial  re- 
lations no  commercial  statistics  are  given  in  this  place,  but  will  be  found  under  the 
head  of  Calumet  Harbor.  There  is  now  practically  no  navigation  on  the  river  beyond 
that  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by  dredging, 
navif^ation  and  business  along  the  river  will  develop  very  fast.  It  awaits  only  this 
opening. 
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JJS- 
LOCATION  OF  THE  ILLINOIS  AND  MISSISSIPPI  CANAL. 

.  The  river  and  barber  act  of  Angnst  11, 1H88,  contains  the  foliowing 
provision: 

The  Secretary  of  War  is  furl  her  authorized  and  directed  to  cause  to  be  located,  on 
micb  line  as  he  may  approye,  a  canal  from  the  Illinois  River,  at  or  near  the  town  of 
Hennepin,  to  the  Mississippi  River,  at  or  above  the  mouth  of  Keck  River,  U^Umt 
with  a  necessary  feeder  for  the  same,  said  canal  to  he  known  as  the  Ulinois  Asd 
Mississippi  Canal,  and  to  be  60  feet  wide  at  the  water-line,  and  to  have  a  depth  of  not 
less  than  7  feet  of  water,  with  locks  170  feet  long  and  30  feet  wide.  Th^  Secretuj 
of  War  shall  cause  to  be  made  and  submitted  to  Congress  detailed  plana  and  eiti- 
mates  for  the  construction  of  said  canal  and  feeder;  the  necessary  expense  of  makiDg 
such  location,  plans,  and  estimates  shall  be  paid  out  of  the  unexpended  balance  on 
hand  heretofore  appropriated  for  the  survey  of  said  catial  by  the  nver  and  harbor  act 
approved  August  5,  1^,  for  the  examination  of  said  canal  and  of  the  Illinois  and 
Michigan  Canal  by  a  Board  of  Engineers. 

This  act  changes  the  name  of  the  proposed  canal  from  the  ^*  Henne- 
pin Canal,"  nnder  which  name  former  surveys,  reports,  and  estimates 
have  been  made  to  Congress,  to  the  ^<  Illinois  and  Mississippi  Canals 

After  the  amounts  appropriated  by  the  act  in  qaestion  had  been 
made  available,  information  was  sought  from  the  Chief  of  Engineers  as 
to  (I)  the  meaning  of  the  word  'Mocate,"  and,  (2)  as  to  the  line  that 
meets  the  approval  of  the  Secretary  of  War. 

Tl)e  Secretary  of  War,  by  indorsement  dated  October  27,  1888, 
designated  the  Eock  Island  route,  and  it  was  held  ^'that  the  word 
^  locate '  means  to  designate  the  site  or  place  of  the  proposed  canal 
upon  maps  compiled  from  surveys  sufficiently  in  detail  to  furnish  a 
careful  estimate  of  the  cost  of  the  work,  and  does  not  contemplate  the 
staking  out  of  the  works  upon  the  ground." 

Accordingly,  under  the  projects  approved  by  the  Chief  of  Engineers, 
work  was  begun  in  the  office,  January  2, 1889,  in  compiling  from  the 
maps  of  previous  surveys  of  the  Hennepin  Canal  heretofore  sub- 
mitted to  Congress  (see  liU^port  of  Chief  of  Engineers,  1883,  page  1754; 
1886,  page  1708)  maps  in  sufficient  detail,  and  to  proper  scale,  to  show 
the  proposed  location  of  the  '^  Illinois  and  Mississippi  Canal,"  and  in 
designing,  drawing,  and  estinmting  the  cost  of  the  various  mechanical 
constructions  necessary  to  establish  the  proposed  navigation  along  the 
line. 

The  route  via  Penney's  Slough  and  the  Bock  River  was  selected  as 
the  most  economical  and  capacious,  and  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1889,  the  following  work  has  been  done  in  the  office. 
There  have  been  completed  the  following  drawings :  Thirteen  sheets, 
each  30  by  40  inches  dimensions,  each  showing  four  miles  of  the  location 
of  the  proposed  canal,  and  drawn  to  a  scale  of  1  inch  equals  600  feel. 
Eight  sheets,  same  dimensions,  of  detailed  drawings  for  locks  of  varioos 
lifts,  with  details  of  foundations,  gates,  valves,  and  maneuvering  gear. 
Five  sheets,  same  dimensions,  detailed  drawings  of  aqnedact  bridges 
along  the  main  lines,  including  all  aqueduct  bridges  along  the  main 
route.  Two  sheets,  same  dimensions,  of  details  of  culverts,  both  masonry 
and  pipe  culverts,  along  the  main  line. 

Also  detailed  drawings  to  larger  scale,  as  follows:  Six  sheets,  scale 
1  mch  equals  40  feet,  showing  sites  for  the  aqueduct  bridges.  Six  pro- 
files of  the  same  crossings.  One  sheet  showing  sites  for  locks  No.  28 
and  29.    One  pTo^\e>  ot  e.aTCk^.    0\i^  ^^^x.  ^Vx^^n^  Pond  Creek  Valley. 

In  the  progress  oi  t\ie>  \«otY^  \\.  ^«t\^  XsfcRajcwis^  ^>^t^^\5^\^v  l\iat  addh 
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tional  surveys  would  be  required  at  various  points  on  the  line  to  sup- 
ply sufficient  information  to  allow  definite  detailed  plans  and  eUimates 
to  be  made,  <'ind  the  line  definitely  located,  especially  at  the  lollowihg 
parts  of  the  line:  Bureau  Creek  Valley  from  the  Illinois  River  to  the 
Summit  level,  near  the  mouth  of  Bock  Biver,  along  the  feeder,  near 
Dixon  on  liock  Eiver,  and  special  surveys  of  sites  of  work  at  various 
points. 

As  it  is  desirable  that  the  surveys  near  Dixon,  and  at  the  mouth  of 
Bock  Biver  be  made  at  low  water,  they  have  not  yet  been  made,  await- 
ing a  proper  season. 

The  survey  of  the  Bureau  Creek  Valley  was  made  under  direction  of 
Assistant  Engineer  G.  A.  M.  Liljencrantz  in  March,  1889,  and  the  maps 
of  the  survey  have  been  drawn.  Beference  is  made  to  his  report  for 
details  of  this  survey,  as  well,  also,  of  the  office  work. 

Mr.  Liljencrantz  has  been  in  charge  of  the  ^-location"  of  the  canal. 
The  mechanical  constructions  have  been  designed  by  myself,  and  drawn 
by  Mr.  John  C.  des  Oranges,  who  has  also  worked  out  many  of  the 
minor  details  of  these  works. 

All  of  the  constructions  along  this  line  are  to  be  of  permanent  char- 
acter, except  the  gates  of  the  locks,  the  lining  of  aqueduct  trunks, 
and  the  submerged  parts  of  dams  in  Bock  Biver,  which  are  of  wood. 

All  other  parts  of  the  canal  and  works  are  of  stone,  earth,  iron,  and 
concrete. 

The  entire  line  will  require  an  atlas  of  72  sheets  to  exhibit  the  loca- 
tion and  plans.  A  descriptive  memoir  with  specifications  and  estimates 
will  accompany  the  atlas. 

The  great  amount  of  detail,  in  draughting  and  designing,  required 
for  a  work  of  this  magnitude,  where  the  mechanical  constructions  are 
so  numerous  and  varied,  will  necessarily  delay  the  final  submission  of 
these  plans  and  estimates  probably  until  near  the  close  of  the  fiscal 
year  ending  June  30, 1890.  But  few  men  can  be  employed  upon  the 
work  advantageously,  and  it  can  not  well  be  hurried. 

The  funds  on  hand  and  available  for  the  work  are  sufficient  for  its 
accomplishment. 

Money  statement. 

July  1,  1888,  amonnt  available $14,497.44 

July  1,  1889,  amount  expended  dnring  fiscal  year,  exclasiye  of  liabilities 

outstanding  July  1,  1888 4,761.61 

July  1, 1889,  balance  available 9,735.8:^ 


report  of  mr«  o.  a.  m.  liljkxcrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  IlL,  July  5,  1889. 

Captain  :  I  have  the  hoikor  to  submit  herewith  a  report  on  work  done  for  the  loca- 
tion of  the  Illinois  and  Mississippi  Canal  dnring  the  fiscal  year  ending  June  30,  18^. 

The  river  and  harbor  act  of  August  11,  1888,  ordered  the  **  location  of  the  Illinois 
and  Mississippi  Canal,''  hitherto  known  as  the  '' Hennepin  Canal.'' 

In  conformity  to  information  received  from  you,  the  route  selected  was  the  one  to 
Rock  Islaud  via  Penney's  Slough,  and  the  word  ^Mocation  "  was  to  be  understood  as 
meanint;  the  preparation  of  maps  from  surveys  already  made  of  the  selected  route, 
and  of  detail  constructions  of  locks,  aqueducts,  culverts,  etc.,  for  said  route. 

When  proceeding  with  these  constructions,  it  was  found  necessary  to  secure  more 
definite  elevations  of  water  levels  and  other  data  in  Bai^«kT\.C'c«ii^\slN[«^\^'^.  ^^»^%s^ 
also  learned  that  several  chauges  of  variouB  kinda  \i8A  o<^exiix^^  %y(i^^  \X^^  ^ia\:s^^  ^^ 
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1882,  which  woald  directly  and  materially  aifbct  the  conatraction  of  the  caoAl.  I 
therefore  proceeded,  agreeably  to  yonr  Inatmctions,  with  a  party  of  aeveQ,  to  Bnreia 
Creek  JuLOtion,  oa  the  18th  of  March,  and  ran  a  transit  line  as  near  as  p^acticald^ 
to  the  line  located  on  the  bases  of  the  sarvey  of  1882,  startinK  aboat  a  mile  £roui  the 
original  initial  point  at  Illinois  River,  and  closing  shortly  before  reaching  the  twe&* 
tieth  mile,  on  the  summit  level,  April  2, 1889.  Mr.  Paul  Heinze  served  in  the  capaeity 
of  transitman  and  topographer,  and  Mr.  J.  C.  Kickson  as  leveler. 
The  principal  aims  or  this  survey  were  to  secure — 

(1)  As  complete  elevations  of  the  traversed  territory  as  practicable,  so  as  to  obUis 
reliable  contour  lines ; 

(2)  Accurate  elevations  and  cross-sections  of  all  water-conrsee  crossed  by  the  line; 

(3)  Cross-sections  of  culverts  made  for  said  water-courses  onder  the  railroad  almg 
which  the  said  canal  route  is  located ;  and,  finally, 

(4)  Account  of  all  noteworthy  changes,  natural  or  otherwise^  that  had  taken  plAc* 
since  1882,  and  determine  what  effect  these  would  have  on  the  proposed  canal  eoo- 
struction. 

The  elevations  and  oroes-sections  obtained  have  furnished  the  needed  aid  in  de- 
termining upon  the  dimensions  and  locations  for  culverts  and  aqaedncts,  etc. 

Many  changes  of  different  kinds  were  discovered  along  the  line,  some  of  whidi 
were  of  considerable  importance.    The  more  prominent  of  these  are — 

(1)  The  addition  of  one  track  to  the  Chicago,  Rock  Island  and  Pacific  Railrosd 
alongside  of  the  old  one  for  the  whole  distance  followed  by  the  canal  route,  t.  ei,  from 
Bureau  Junction  to  beyond  Pond  Creek  Station.  As  the  canal  was  already,  by  ad- 
jacent high  hills,  forced  undesirably  close  to  the  railroad  in  many  places — ^notaUj  in 
Pond  Creek  Valley — this  change  must  be  considered  as  very  unfavorable  for  the  euMiL 

(2)  The  changing  of  the  wagon  road  from  the  south  to  the  north  side  of  the  rail- 
road, between  D.  8.  Miller's  farm  on  the  second  mile  and  the  Leepertown  Mill.  Tbia 
change  was  suggested  and  estimated  for  in  report  of  1882,  an  expense  from  whiek 
the  Uovemment  is  thus  relieved. 

(3)  The  out  off  of  a  big  bend  in  the  West  Bureau  Creek,  in  sections  26  and  35of  Wy- 
ant  Township,  on  the  thirteenth  mile,  by  the  Chicago,  Bock  Island  and  Pacific  Bail- 
way  Company,  and  the  substituting  for  the  old  crooked  channel  a  new  straight  oat 
south  of  its  line,  in  1884. 

(4)  The  abandonment  of  water-power  for  most  of  the  mills  along  the  route,  some  of 
which  have  been  either  torn  down  or  left  to  decay.  One  or  two  have  exchsjiged  tbeir 
water-power  for  steam- power,  and  in  most  oases  are  their  head  and  tail  races  dried  op 
or  filled  up  with  sand. 

(5)  The  hill  south  of  the  railroad,  near  Leepertown  Mill,  around  which  the  line  of 
1882  was  laid,  was  purchased  by  the  railroad  company  for  a  gravel-pit,  and  has  been 
cut  down  below  the  level  of  the  surrounding  land. 

(6)  The  Bureau  Creek  and  its  branches  have  changed  their  boundary  lines  by  action 
of  the  cnrrent  in  the  bends  in  several  places,  in  some  quite  considerably. 

These  and  other  circumstances  have  suggested  various  alterations  from  the  plau 
proposed  in  report  of  1882. 
The  principal  changes  now  proposed  are  as  follows : 

(1)  The  substitution  of  a  pivot  bridge  at  the  crossing  of  the  Peoria  branch  of  tbe 
Rock  Island  road  near  Bureau  Junction  for  the  arch  proposed  in  1882,  as  the  re- 
quired 15  feet  perpendicular  in  the  clear,  above  high  water,  can  not  be  obtained  with- 
out raising  the  railway  track  at  the  crossing  at  least  8  feet. 

(2)  The  croHsing  of  the  main  line  of  the  Rock  Island  road  at  Leepertown  HiU 
changed  to  3^  miles  fnrther  west.  This  change  is  proposed  to  make  a  more  favorablo 
angle  with  tbe.railroad ;  to  avoid  the  enormous  excavations  through  two  hills  oorib 
of  railroad,  which  are  from  90  to  130  feet  above  the  proposed  canal  bottom,  and,  finally, 
the  old  Leepertown  Mill  being  abandoned  and  in  ruins,  its  tail-race  partly  dried  np, 
need  not  be  considered  as  such,  but  can  be  crossed  over  without  any  other  proviaioa 
than  a  comparatively  small  culvert,  large  enough  to  admit  ordinary  surface  draioage. 
The  hill  south  of  the  railroad  having  been  changed  into  a  pit,  as  mentioned  above, 
the  canal  can  continue  its  straight  course  uninterruptedlv,  the  ground  all  along  and 
south  of  the  railroad  being  quite  even  and  of  favorable  elevation. 

(3)  The  straightening  of  the  line  where,  as  before  stated,  the  railroad  company 
had  made  the  cut-off  from  West  Bureau  Creek.  To  avoid  two  aqueducts  at  tbiii 
place  the  canal  route  was  laid  around  the  bend  of  the  river  through  the  sides  of  somo 
verv  high  and  steep  sand  hills,  between  which  flowed  a  number  of  tributary  rivnlets, 
each  requiring  a  cnlvert.  The  straightened  channel  will  require  only  one  good- 
sieed  culvert,  at  the  lower  crossing,  to  t^ke  the  place  of  the  five  culverts  estimated 
for  in  1882,  by  the  small  tributaries  all  passing  through  the  old  river-bed. 

(4)  Some  slight  alterations  of  minor  importance  have  been  made,  as  suggested  by 
changes  in  the  course  of  Bureau  Creek  or  its  branches.  In  consequence,  some  changti 
to  correspond  have  \>eeii  mt)A«k  \a  \\i«k  V^t^Vhs^  ^  locks^  culverts,  and  other  stnict- 

nres. 
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*  The  preparation  of  maps  am  plans  of  the  different  stnictnres  required,  with  detail 
estimates  of  materials  and  labor,  comprised  the  principal  work  to  be  done  in  locating 
the  proposed  canal. 

The  maps  of  1882  were  to  be  reduced  to  a  suitable  scale  (1  Inch  to  600  feet)  to  be 
conveniently  shown  on  a  series  of  sheets  of  uniform  size,  the  same  as  adopted  for  the 
plans  of  the  yarions  structures,  viz,  30  inches  by  40  iuches.  Each  map  contains  4 
milee  of  the  canal  route,  with  corresponding  profile,  and  tables  of  the  structures  be- 
longing to  the  respective  4  miles. 

The  preparation  of  maps  and  plans  commenced  at  the  beginning  of  the  calendar 
year.    It  was  estimated  that  the  number  of  sheets  required  would  be  as  follows: 

ShMts. 

For  maps,  including  one  index  map 31 

For  locks,  with  details 15 

For  aqueducts,  with  details 8 

For  culverts 3 

For  railway  bridges,  with  details 5 

For  highway  bridges,  with  details : 5 

For  dams,  with  details , 3 

For  sluice-ways  and  weirs 2 

Total 72 

To  these  will  be  added  sheet  for  title,  index,  etc.,  to  put  the  whole  collection  into 
the  shape  of  a  convenient  atlas. 

Of  the  above  sheets  the  following  bave  been  completed  during  the  fiscal  year,  save 
some  lettering,  tables,  etc. : 

V  Sheets. 

Maps 13 

Lock  drawings 8 

Aqueducts 5 

Culverts 2 

Total 28 

Detail  estimates  hare  also  been  made  for  the  locks  and  aqueducts  constructed. 

Besides  maps  and  drawings  above  accounted  for,  the  following  detail  drawings 
have  been  made  to  extra  large  scale,  for  cases  where  more  minute  information  was 
needed  than  could  be  obtained  irom  those  made  to  tbe  smaller  scale,  viz :  6  sheets, 
showing  sites  for  the  aqueducts  (scale  1  inch  to  40  inches) ;  6  profiles  for  same  (hori- 
zontal scale  1  inch  to  40  inches^  vertical  scale  1  inch  to  'A  incnes) ;  I  sheet,  showing 
aito  for  Locks  No.  28  and  29  (I  inch  to  40  inches) ;  1  profile  for  same  (scales  same  as 
for  profiles  above) ;  1  sheet,  showing  Pond  Creek  Valley  (scale  1  inch  to  100  inches); 
or  in  all  fifteen  detail  drawings. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.   A.  M.   LiLJBNCRAKTZ, 

AsMiant  Engineer, 
Capt.  W.  L.  Marshall, 

Carps  of  Engineers,  U.  8,  ^. 


J  J  6. 

PRELIMINARY  EXAMINATION  OF  GRAND  CALUMET  RIVER,  INDIANA, 
BEGINNING  ONE-HALF  MILE  EAST  OF  HAMMOND,  AND  THENCE  EAST- 
WARD TO  LAKE  MICHIGAN. 

United  States  Engineer  Office, 

Chicago^  Illy  December  10, 1888. 

General  :  I  bave  the  honor  to  submit  tbe  following  report  of  a  pre- 
Jiminary  examination  of  tbe  ^' Grand  Calumet  Elver,  Indiana,  begin- 
ning one-balf  mile  east  of  Hammond,  and  tbence  eastward  to  Lake 
Micbigan,"  made  in  accordance  witb  tbe  requirements  of  tbe  river  and 
barbor  act  of  August  11,  1888. 

Tbe  examination  was  made  under  my  diiectionby  aBsistaut  G.  A.  M. 
Liijencrantz,  wbose  report  witb  map  \B\iQt^v7\t>i. 
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From  this  report  and  map  the  following  facUi  appear : 

That  this  part  of  the  Grand  Calumet  River,  13^  miles  long  in  direct 
line  and  15  miles  in  length  along  the  meanders  of  the  stream,  is  a  portion 
of  a  dead  river,  vanderingfrom  side  to  side  of  a  marsh  600  to  l.iOOfeet 
in  width  lying  between  Hammond,  Ind.,  and  its  old  month  now  closed 
by  sand ;  that  for  9  miles  of  this  distance  below  Hammond,  or  to  the 
Lake  Shore  and  Michigan  Bonthem  Railroad  Bridge,  the  channel,  with 
the  exception  of  a  few  short  stretches,  averages  10  feet  depth,  over  3 
miles  of  which  there  is  a  navigable  channel  exceeding  13  feet  in  depth; 
that  the  lower  6  miles  is  crooked,  narrow,  and  more  shallow,  varyiog 
in  width  from  a  mere  thread  of  water  to  wide  sloaghs  or  lagoons,  and  in 
depth  from  1  to  10  feet,  the  bottom  of  the  river  consisting  of  mad,  with 
occasionally  a  little  sand  or  clay^  that  the  river  is  spanned  by  two 
wagon-road  bridges  and  three  railroad  bridges,  none  of  which  are  pro- 
vided with  draws ;  that  the  region  in  the  vicinity  of  the  river  is  bnt 
thinly  settled,  the  small  town  of  East  Chicago  containing  now  aboat 
60  houses,  a  lew  ice-honses,  and  the  village  of  Clarke,  a  raiUyay  water- 
ing station  of  about  100  inhabitants  and  30  houses,  and  a  few  scat- 
tering farm  houses  at  some  distance  firom  the  bank  of  the  stream,  em- 
brace everything  in  sight. 

Although^  as  stated  above,  the  9  miles  of  the  river  east  from  Hammond, 
Ind.,  furnishes  now  a  good  navigable  channel  of  greater  capacity  than 
the  Calumet  Eiver  between  Hammond  and  its  present  month,  there  is 
practically  no  navigation  on  it 

There  does  not  seem  to  be  any  present  demand  for  the  improvement 
of  this  part  of  the  river,  except  a  speculative  one  by  owners  of  land,  de- 
sirous of  developing  towns  and  attracting  an  industrial  population  to 
points  where  none  now  exist. 

Whether  there  will  in  future  be  need  of  its  improvement  depends 
upon  the  influx  of  population  and  commercial  enterprises,  and  also  upon 
the  completion  of  the  improvement  of  that  portion  of  the  Calamet 
River  between  Hammond  and  itd  present  mouth,  now  in  progress. 

In  view  of  these  facts  it  is  my  opinion  that  the  Grand  Calamet 
River,  Indiana,  from  one-half  mile  east  of  Hammond  eastward  to  Lake 
Michigan,  is  not  at  present  worthy  of  improvement  by  the  General 
Government,  and  that  no  public  necessity  or  convenience  can  be  snb- 
served  by  its  improvement. 

The  act  of  Congress  does  not  specify  the  capacity  of  channel  for  which 
estimates  are  desired.  The  estimate  herewith  submitted,  based  upon 
the  preliminary  examination,  is  for  a  channel  16  feet  in  depth  and  200 
feet  in  width,  the  same  capacity  that  part  of  the  river  now  being  im- 
proved will  have  upon  the  completion  of  the  present  project.  The  es- 
timate also  includes  an  entrance  from  the  lake  between  parallel  piers 
extending  to  the  16-foot  contour  in  Lake  Michigan. 

The  estimate  is  as  follows : 

DredgiDg  5,800,000  cubic  yards,  at  22  cents  per  yard , $1,276,000 

Revetment,  1,600  linear  feet,  at  $16  per  foot 25,600 

Crib-work,  1,600  linear  feet,  at  $60  per  foot 96,000 

Total I,3a7,600 

Add  10  percent,  for  contingencies 139,760 

Total 1,537,360 

An  accurate  survey  of  the  river  would  cost  (estimated)  $1,100,  bat 
as  the  above  estimates  oi  cvwawXXW^^  ^\^>^vbs^  to  be  within  10  per 
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cent,  of  what  would  probably  be  shown  by  a  detailed  survey,  it  is"  re- 
spectfully recommended  that  no  survey  be  at  present  made. . 
Very  respectfuMy,  your  obedient  servant, 

W.  L.  Marshall, 


Tl^e  Ohief  of  Eng^eers,  (T.  B.  A. 


Captain  of  Engineers. 


lueport  of  mb.  6.  a.  m .  lujxncbaktz,  assistant  enginsxb. 

Untted  States  Enginbeb  Office, 

Chicago,  III.,  December  1, 1888. 

Captain  :  I  have  the  honor  to  report  that  in  accordance  with  yonr  instructions  I 
have  made  an  examination  of  the  '*  Grand  Calamet  River,  Indiana,  beginning  one- 
half  mile  east  of  Hammond,  and  thence  eastward  to  Lake  Michigan,''  the  resolt  of 
which  is  hereby  respectfnlly  submitted. 

The  part  of  Orand  Calumet  River  located  in  the  State  of  Indiana  consists,  like  that 
in  Illinois,  of  an  extensive  marsh  from  600  to  1,400  feet  in  width  with  a  channel  vary- 
ing in  depth  and  width  and  widening  in  a  serpen  doe  shape  between  the  banks,  which 
are  veiy  irregolar  in  form  and  elevation,  bnt  show  a  gradual  and  considerable  in- 
crease in  altitude  towards  the  easterly  terminus  of  thenver,  where  numerous  isolated 
sand  hills  reach  an  elevation  of  probably  100  feet,  which  for  this  otherwise  very  level 
country  is  quite  noteworthy. 

Counting  from  the  steel  mill  slip  half  a  mile  east  of  the  wa^on-road  bridge  at  Ham>- 
mond,  and  three-fourths  of  a  mUe  from  the  State  line,  and  a^ug  a  direct  line  about 
midway  between  the  river-banks,  the  distance  to  the  old  outlet  into  Lake  Miohi** 
gan  is  13|  miles ;  but  following  the  winding  channel  this  distance  is  increased  to  over 
1&  miles.  The  many  bends  in  the  channel,  causing  this  difference,  increase  in  num- 
ber and  extent  of  crookedness  towards  the  easterly  terminus. 

It  is  a  noteworthy  fact  that  for  a  distance  of  nearly  9  miles  from  Hammond,  or  to 
near  the  Lake  Shore  and  Michigan  Southern  Railway  Bridge,  there  is  a  much  better 
channel  than  that  on  the  lower  river  from  Hammond  to  Chittenden  Bridge. 

The  stretch  referred  to  has,  with  the  exception  of  a  few  short  distances,  a  continu- 
ous depth  of  10  feet  or  more  (at  low-water  stage),  and  alon^  considerable  distances, 
aggregating  in  length  about  3  miles,  the  bottom  was  not  reached  with  the  13-foot  long 
soundmg  pole. 

The  easterly  5  miles  are  very  irregular  in  all  respects.  The  depth  varies  between 
1  and  10  feet,  with  an  average  hardly  exceeding  3  or  4  feet.  The  channel  becomes 
here  generally  narrower,  with  moi^  extensive  and  irregular  bends,  occasionally  wid- 
ening out  into  an  open  slough ;  in  other  places  becoming  almost  extinct  to  the  eye, 
or  only  sufficiently  wide  to  push  a  small  skiff  through  it.  Through  this  part  an  im- 
proved channel  would  have  to  be  made  in  a  comparatively  straight  line  through  the 
marsh,  as  it  would  be  impracticable  to  attempt  to  follow  the  original  channel. 

The  north  banks  consist  mainly  of  bare  sand-hills,  high  and  irregular,  with  scat- 
tered pines  and  here  and  there  patches  of  heavy  underbrush.    The  south  banks  are 
generally  also  high  for  this  region,  but  are  more  regular,  and  mostly  covered  with 
eavier  timber  and  vegetation. 

Tl^e  bottom  of  the  nver  consists  along  the  whole  distance,  as  far  as  can  be  ascer- 
tained, of  a  more  or  less  thick  covering  of  mud  and  decayed  vegetation  over  strata 
of  sand  and  clay. 

There  is  at  present  no  navigation  east  of  Hammond,  nor  is  there  occasion  for  any 
as  yet,  as  there  are  no  enterprises  located  on  this  part  of  the  river,  except  East  Chi- 
cago, a  manufacturing  center  of  quite  recent  origin,  and  which  will  be  described  in 
another  report. 

There  are  two  ice-houses  on  the  south  side  of  the  river  between  this  place  and  Ham- 
mond. 

Eastward  from  East  Chicago  there  is  only  one  hamlet  (Clarice),  located  at  or  near 
the  river,  at  the  crossing  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railroad,  6  miles 
from  Hammond. 

This  is  at  present  merely  a  railway  water  station,  with  twenty  to  thirty  houses,  and, 
perhaps  a  hundred  inhabitants.  It  has,  however,  a  post-office,  railroad  with  tele- 
graph station,  two  large  ice-houses  belonging  to  th^  Washington  Ice  Company,  of 
Chicago,  and  one  small  store  with  general  merchandise. 

Besides  the  South  Chicago  and  Indiana  Railway  Bridge  at  Hammond,  there  are  tyro 
wagon-road  bridges  and  three  railroad  bridges  crosavni^  Wiib  xWct  «m^  ^1  ^Cok&X^B^- 
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named  town,  none  of  which  five  hridf^ea  is  a  draw-bridge.     Counting  their  reBpectin 
distances  from  the  steel-mill  slip  at  Hammond,  they  are  as  follow : 

(1)  Gibson  Wagon-road  JJrtd^,  2^  miles  east,  is  a  long  wooden  stroctnre  acrosB  tlie 
marsh,  with  a  narrow  opening  at  the  channel  large  enough  to  admit  a  small  lov- 
boat. 

(2)  Clarke  Wagon-road  Bridge^  at  Clarke,  6  miles  from  the  slip,  is  a  similar  stmotnn 
to  the  preceding  one,  with  a  similar  opening  at  the  channel. 

(3)  The  PitUburgkf  Fort  Wayne  and  Chicago  Railway  Bridge,  one-half  mile  forthersAst, 
is,  in  fact,  an  embankment,  built  across  the  marsb,  with  a  40-foot  long  trestle  oirer  tbfi 
here-contracted  channel,  i>y  which  an  opening  is  made  for  the  passage  of  Bouller 
boats. 

^4)  The  Lake  Shore  and  Michigan  Honihem  Railway  Bridge,  8^  mi  lee  from  the  ioititi 
pomt,  is  similar  to  the  preceding  one,  with  a  6-foot  wide  opening  throngh  the  tiO-foot 
long  trestle. 

(5)  The  Ballimore  and  Ohio  Railway  Bridge,  at  the  tenth  mile,  is  similar  to  therav- 
ceding  two  j  but  the  embankment,  crossing  tne marsh  in  a  much  more  acnte  angle toia 
the  others,  is  much  longer,  and  the  abutments  for  the  short  trestle  are  brseedbj 
horizontal  timbers  about  3  feet  above  the  water-level,  over  which  boats  most  b« 
hauled  to  pass  this  place.  The  channel  is  very  indistinct  here  and  for  the  grestn 
part  of  the  river  eastward 

A  map  showing  the  portion  of  Qrand  Calumet  River  under  consideration  is  retpect- 
fhlly  submitted  herewith.  The  contours  of  the  river  banks,  or  limita  of  marih,  m 
shown  on  this  map,  have  been  obtained  from  the  maps  of  the  original  United'Ststei 
surveys  under  the  General  Land  Department  in  Washington,  V.  C.  Thechsaosl 
winding  between  these  contours  and  the  depths  shown  therein  are  located  withntf- 
ficient  accuracy,  from  notes  and  soundings  taken  at  the  time  of  the  examination,  to 
give  a  correct  idea  of  the  general  character  and  features  of  the  river. 

Snch  details  as  railroads,  lake  system,  towns,  etc.,  have  been  obtained  from  the 
best  sources  accessible. 

Very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJXNCRAim, 

AeeUtant  Bngiteer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  8,  A. 


J  J  7. 

PRELIMINARY    EXAMINATION    OF    A     CANAL-WAY     CONNECTING     THE 
WATERS    OF    LAKE    MICHIGAN    WITH    THE    CALUMET    RIVER  BEGIN- 
NING  AT  A  POINT  ON  THE  CALUMET  RIVER  ONE  MILE  EAST  OF  HAM 
MOND,    INDIANA,  AND  RUNNING  DUE   NORTH  TO  BERRY    LAKE,  AND 
THENCE  ALONG    THE    EASTERN    WATERS    OF    SAID    BERRY    LAKE; 

thence  northeast  to  lake  michigan. 

United  States  Engikeeb  Office, 

Chicago^  IlLj  January  3, 1889. 

Obnebal  :  I  have  the  hoDor  to  siibmit,  in  accordance  with  the  river 
and  harbor  act  of  Augast  11, 1888,  the  following  report  of  a  preliminary 
examination  of  '^  a  canal-way  connecting  the  waters  of  Lake  MichigaD 
with  the  Calumet  Biver,  beginning  at  a  point  on  the  Calamet  River  1 
mile  east  of  Hammond,  lud.,  and  running  due  north  to  Berry  Lake,  aiid 
thence  along  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to 
Lake  Michigan ;  the  survey  to  estimate  a  canal  14  feet  deep  and  200  feet 
wide.'' 

The  examination  was  made  under  my  direction  by  Assistant  G.  A.  M. 
Liljencrantz,  whose  report,  with  map,  is  herewith. 

From  this  report  it  appears  that  the  ground  along  the  proposed  canal- 
way  has  an  average  elevation  above  low  water  in  the  river,  which  is 
practically  the  same  level  as  low  water  in  Lake  Michigan,  of  about  5 
feet  (varying  from  ^  to  %t^^tV  "^^^  soil  is  sandy,  with  scattering  small 
trees,  except  at  Beix^  li«\L^,  ^YaOci  \^  ^  ^xsasiXv  VjJw^v  14  miles  long  by 
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one-fourth  mile  wide,  of  an  average  depth  at  the  present  level  of 
Lake  Michigan  of  about  i  foot,  which  is  probably  increased  to  3  feet  in 
spring- time  and  at  high  stages  of  water  in  Lake  Michigan.  The  bottom 
of  the  lake  is  sand  and  mud,  and  its  area  is  largely  overgrown  with 
marsh  grasses,  reeds,  and  sedges.  The  lake  is  separated  from  Lake 
Michigan  by  a  sandy  ridge  about  one-fourth  of  a  mile  wide. 

The  line  of  the  proposed  canal-way  is  crossed  now  by  five  railways 
and  two  highways.  In  addition,  it  intersects  the  town-site  of  East 
Chicago,  where,  if  the  town  is  developed,  additional  bridges  must  be 
bailt. 

This  region  is  at  present  but  thinly  settled.  A  land  company  is  en- 
deavoring to  develop  a  manufacturing  town  at  East  Chicago,  where  at 
present  some  sixty  houses  have  been  built,  and  a  number  of  manufact- 
uring enterprises  are  under  way  or  contemplated. 
^  The  mouth  of  the  proposed  canal-way  in  Lake  Michigan  is  distant 
only  6  miles  from  Calumet  Harbor,  already  built  by  the  United  States 
Government,  and  its  junction  with  the  Calumet  River  is  only  13  miles 
from  this  harbor  via  the  Calumet  River,  which  is  now  undergoing  im- 
provement by  the  General  Government.  The  proposed  canal  is  nearly 
4  miles  in  length,  and  would  therefore  shorten  the  distance  from  its 
point  of  junction  with  the  Calumet  River  to  Lake  Michigan  about  9 
miles. 

I  can  not  find  any  public  interest  that  will  be  subserved  by  the  pro- 
posed improvement.  It  is  desired  by  the  parties  that  own  the  lands  in 
the  vicinity  of  East  Chicago,  and  are  interested  in  their  sale  and  in  the 
development  of  industries  and  population  here.  The  Calumet  River 
after  its  improvement  will  furnish  adequate  water  facilities,  and  it  is 
not  considered  that  the  shortening  of  the  distance  from  East  Chicago 
to  the  lake  of  9  miles,  for  a  small  population  represented  by  less  than 
one  hundred  houses,  even  if  desirable  for  them,  constitutes  such  a  ^<  pub- 
lic necessity"  as  to  require  the  expenditure  by  the  United  States  of 
over  $1,000,000. 

An  accurate  survey  of  this  canal- way  would  cost  about  $250,  but  as 
the  exatKiination  just  made  is  sufficient  for  a  close  approximate  estimate 
of  quantities  of  work  to  be  done  in  the  construction  of  this  canal,  no 
further  survey  is  recommended. 

The  estimated  cost  of  this  canal  is  as  follows : 

Dredging  2,954,000  cabio  yafds,  at  25  cents  per  yard |738,500 

Bevetment,  3,000  linear  feet,  at$16  per  foot 48,000 

Crib-work,  2,000  linear  feet,  at  |60  per  foot 120,000 

Five  railway  bridges,  at  $30,000  each 150,000 

Two  highway  bridges,  at  |12,000  each 24,000 

Total 1,080,500 

Add  10  per  cent,  for  contingencies 108,050 

Total _ 1,188.550 

No  public  interest  will  be  subserved  by  this  improvement,  and  in  my 
opinion  the  locality  is  not  at  the  present  time  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 

Captain  of  Engineers. 

The  Ghibf  of  ENaiNBEBS,  U.  S.  A. 
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report  of  mr.  o.  a.  m.  ijljencrantz.  assistant  enoinebr. 

United  States  Engineer  Office, 

ChicagOf  III,  December  %  188a 

Captain:  I  have  the  honor  to  report  that,  in  compliance  with  your  orders, I  haf« 
made  an  examination  of  the  site  for  a  proposed  "  canal-way  connecting  the  waters  of 
Lake  Michigan  with  the  Calomet  River/' ina  Berry  Lake,  Indiana,  the  result  of  which 
is  hereby  respectfully  submitted : 

The  proposed  canal-way  commences  at  the  Grand  Calumet  River,  2  miles  east  of 
the  Steel  Mill  Slip  at  Hammond,  and  runs  due  north  (on  the  section  line  between 
sections  32  and  33,  township  37  north,  range  9  west  of  the  second  principal  merid- 
ian) to  Berry  Lake,  a  distance  of  2  miles ;  thence  in  the  same  direction  '*  along  the 
eastern  waters  of  said  Berry  Lake;  thence  northeast  of  Lake  Michigan,''  a  totjS  dis- 
tance of  Similes. 

The  ground  between.the  river  and  Berry  Lake  has  an  average  elevation  of  5  feet 
above  low  water  in  the  river,  and  consists  mostly  of  a  sandy  soil,  with  scattered  trees 
of  diminutive  dimensions,  through  which  a  cleariufi^  has  been  partly  made  by  the  par- 
ties interested  in  the  canal  project. 

Berry  Lake  occupies  portions  of  sections  16,  17,  20,  and  21,  in  township  37  north, 
range  9  west  of  the  second  principal  meridian.  It  is  from  1^  to  If  miles  long  by  aboat 
one-fourth  mile  wide,  but  with  an  average  depth  of  only  aGout  1  foot  at  a  low  sti^ 
of  the  water-level.  The  character  of  the  shores  indicates  that  at  times  there  is  a  rise 
above  this  level  of  fully  2  feet.  Such  rise  is  probably  occasioned  by  rain-fall  and 
drains  from  the  adjacent  country,  which  consists  of  long  and  sparingly  timbered 
ridges  with  intervening  swamps,  and  possibly  to  some  extent  by  the  fluctuations  of 
Lake  Michigan,  with  which  Berry  Lake  is  indirectly  connected  through  ditches, 
uniting  ito  waters,  via  the  lake  system  west  of  it,  with  the  lower  portion  of  Calumet 
River. 

There  is  at  present  no  direct  connection  between  Lake  Michigan  and  Berry  Lake, 
though  it  is  claimed  that  at  some  period  in  the  past  such  has  been  the  case,  when  s 
small  creek,  Pine  Creek,  ran  from  a  point  at  the  lower  portion  of  the  easterly  shore  of 
Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into  Lake 
Michigan.  The  long  and  narrow  swamp  found  in  just  about  such  a  position  as  de- 
scribed seems  to  verify  the  assertion. 

The  northerly  portion  of  Berry  Lake  has  a  hard,  saiKly  bottom,  free  from  weeds  and 
bulrushes  and  with  clear  water,  the  low  temperature  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  existence  of  springs.  The  middle  and 
southerly  portions  have  layers  of  soft  mud,  occasionally  from  4  to  5  feet  in  thickness 
over  the  sand,  and  with  saud-bars  cropping  up  here  and  there  above  the  water  sur- 
face in  the  former  part ;  the  latter  is  almost  entirely  covered  with  reeds,  wild  grass, 
and  similar  vegetation. 

Between  Berry  Lake  and  Lake  Michigan,  a  distance  of  abont  one-quarter  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  which 
latter  varies  between  3  and  8  feet  above  low  water  in  Lake  Michigan.  This  stretch 
is  crossed  by  three  railroads,  as  accounted  for  hereafter. 

A  dredge  was  found  at  work  at  the  southerly  end  of  the  canal  site,  which  had 
completed  a  channel  about  40  feet  wide,  and  for  a  distance  of  nearly  half  a  mile  from 
Calumet  River. 

The  canal- way,  if  made,  and  on  the  site  pro|)osed,  will  require  the  construction  of 
five  railroad  and  two  wagon-road  bridges,  as  follows :  South  of  Berry  Lake,  two  rail- 
road bridges  for  the  Chicago  and  Calumet  Terminal  Railway,  and  the  State  Line  and 
Indiana  (a  branch  of  the  I^ittsburgh.  Fort  Wayne  and  Chicago)  Railway,  and  one 
wagon-road  bridge  for  the  so-called  **  Indiana  Boulevard,"  a  road  running  from  Shef- 
field to  Gibson  Station.  North  of  the  lake  are  the  Pittsburgh,  Fort  Wayne  and  Chi- 
cago (main  line),  the  Lake  Shore  and  Michigan  Southern,  and  the  Baltimore  and 
Ohio  Railroads,  the  latter  with  two  tracks,  and  one  wagon  road,  for  which  all 
bridges  will  be  required.  The  various  streets  in  the,  as  yet,  but  partially  developed 
town  of  East  Chicago,  will  eventually  have  to  be  bridged,  but  nothing  definite  can 
be  said  about  these  at  the  present  time. 

Of  the  above-named  railroads,  the  State  Line  and  Indiana  road  is  not  yet  extended 
across  the  canal  site;  but  it  is  in  process  of  construction.  The  others  are  built 
and  in  use.  The  main  line  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  has 
a  station  at  the  northerly  end  of  Berry  Lake,  after  which  it  is  named. 

Between  Grand  Calumet  River  and  Berry  Lake  has  lately  been  established  a  set- 
tlement, or  town,  which  projnises  in  time  tu  become  an  important  manufacturing  cen- 
ter if  the  elaborate  plans  projected  are  carried  out.    It  is  called  East  Chicago. 

There  are  some  50  to  60  nouses  built,  and  others  are  under  way.  A  tank  factory  is 
ID  operation ;  a  saw-mi\l  and  a  railroad  repair  shop  are  being  built,  and  a  number  of 
other  enterprises  ace  conl^tck^\aXA^.   TVi^  ^TQi^ci%fcd  caual-way  runs  about  through 
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the  center  of  thia  place.  The  State  Line  and  Indiana  Railroad  is  now  ranning  regu- 
lar passenger  trains  between  Chicago  and  this  place  three  times  daily  each  way,  and 
is  erecting  a  depot  here. 

A  $6,000  depot  is  approaching  completion  for  the  Chicaso  and  Calnmet  Terminal 
road,  several  streets  are  graded,  and  altogether  there  is  euibited  an  aotiyity  which 
premises  well  for  the  future  growth  of  the  locality. 

•  '•  «  •  •  •  ■ 

A  map  has  been  prepared  from  the  best  accessible  data  and  from  observations 
made  on  the  ground,  and  is  respectfully  submitted  with  this  repprt. 

Two  lines  of  soundings  were  run,  as  indicated  on  the  map,  showing  the  general 
depth  of  the  water  in  JE^rry  Lake. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

O.  A.  M.  LiLJENCRAirrz, 

As$i9iant  Sngin^er, 

Capt.  W.  L.  Marshall, 

Carp9  o/EngineisrB,  U.  S»  A. 


J  J  8. 

preliminarr  examination  of  berry  lake,  indiana,  forming  a 

natural  harbor  of  refuge. 

United  States  Engineer  Office, 

Chicago^  JU.,  January  3,  1889. 

General  :  I  have  tfae  honor  to  submit  the  followiug  report  of  a 
preliminary  examination  of  "  Berry  Lake,  forming  a  natural  harbor  of 
refuge/'  made  in  accordance  with  the  river  and  harbor  act  of  August 
11, 1888. 

The  examination  was  made  under  my  direction  by  Assistant  G.  A. 
M.  Liljencrantz,  who  reports  as  follows : 

Berry  Lake  occupies  portions  of  sections  16,  17,  20,  and  21,  township  37  north, 
range  9  west  of  the  second  principal  meridian,  it  is  from  1^  to  1|  miles  long  by  one- 
fourth  mile  wide,  with  an  ayerage  depth  of  only  about  1  foot  at  a  low  stage  of  the 
water  leyel.  The  character  of  the  shores  indicates  that  at  times  there  is  a  hho  above 
this  level  of  fully  2  feet.    •    •    • 

There  is  at  present  no  direct  connection  between  Berry  Lake  and  Lake  Michigan, 
though  it  is  clairoed  that  at  one  period  in  the  past  such  has  been  the  case,  when  a 
•mallcreek.  Pine  Creek,  ran  from  a  point  at  the  lower  portion  of  the  easterly  shore 
of  Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into 
Lake  Michigan. 

The  northerly  portion  of  Berry  Lake  has  a  hard  sandy  bottom,  free  from  weeds  and 
bulrushes,  and  with  clear  water,  the  low  temperature  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  existence  of  springs.  The  middle  and 
Bouthem  portions  have  layers  of  soft  mud  occasionally  from  4  to  5  feet  in  thickness 
over  the  sand.  The  southerly  portion  is  almost  entirely  covered  with  weeds,  wild 
grass,  and  similar  vegation. 

Between  Berry  Lake  and  Lake  Michigan,  a  distance  of  about  one  quarter  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  which 
latter  varies  between  3  and  8  feet  above  low  water  in  Lake  Michigan.  This  stretch 
is  crossed  by  three  railroads. 

The  act  requires  a  report  npon  <'  Berry  Lake,  forming  a  natural  harbor 
of  refuge."  A  pond  covering  an  area  of  about  250  acres,  separated  from 
all  waters  upon  which  navigation  exists,  can  not  be  considered  as  meet- 
ing the  requirements  of  a  '^  natural  harbor  of  refuge,"  even  if  its  slight 
depth  did  not  prevent  all  navigation  whatever  upon  it.  It  is  only  a 
little  pond  in  the  interior /of  Indiana,  a  ^^  natural  harbor  of  reftige"  for 
aquatic  birds  only. 
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It  can  not  be  Been  how  the  United  States  can  <'  form "  a  <<  natnnl 
harbor  of  refagti "  by  the  expenditure  of  any  amount  of  money^  or  can 
improve  a  ^^  natural  harbor  of  refhge"  where  no  harbor  whatever  exists 
as  a  basis  of  improvement. 

^o  pablic  interests  can  be  at  present  subserved  by  improving  Beny 
Lake,  and  the  locality  in  my  opinion  is  not  now  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  JEfigineers. 

The  Chief  of  Bnoinebrs,  U.  B.  A. 


J  J  9. 

PRELIMINARY  EXAMINATION  OF  GRAND  CALUMET  BIVER,  ILLINOIS. 

United  States  Engineer  Ofpice, 

Chicago^  IlLy  February  23, 1889. 

General  :  With  reference  to  the  survey  of  the  "  Grand  Calumet  Riven 
Illinois,"  ordered  by  the  river  and  harbor  act  of  August  11,  1888,1 
have  the  honor  to  report  as  follows: 

The  portion  of  the  Grand  Calumet  River  in  question  lies  between 
Hammond,  Ind.,  which  is  on  the  border  of  the  two  States,  and  Galnmet 
Haibor,  a  distance  of  about  12  miles.  It  has  already  been  surveyed, 
and  work  is  contracted  for  nnder  this  same  act  of  Congress. 

A  survey  of  the  lower  portion  of  this  stretch,  viz :  From  the  "  Forks"  to 
the  mouth,  was  made  under  direction  of  M^jor  Lydecker,  Corps  of  Engi- 
neers, in  1881-'82  (see  Report  Chief  of  Engineers,  1882,  page  2247).  Con- 
gress, acting  upon  the  recommendations  in  this  report,  in  the  river  and 
haibor  act  of  August  2,  1882,  required  a  Board  of  Engineers  to  estab- 
lish dock  lines;  to  define  the  channel  from  the  mouth  to  the  forks  of 
the  Calumet;  to  make  estimates  of  cost,  and  to  inform  Congress  what 
legislation  is  necessary.  The  report  of  this  Board,  dated  October  6, 1882, 
is  published  in  the  Annual  Report  of  the  Chief  of  Engineers,  >  883,  page 
1748. 

Tbey  established  dock  lines  and  submitted  a  project  and  estimates 
for  a  channel  200  feet  wide  and  16  feet  deep  from  the  mouth  of  the 
Grand  Calumet  River  to  the  Forks.  This  projeot  required  2,500,000 
cubic  yards  dredging. 

From  the  Forks  to  one-half  mile  east  of  Hammond,  Ind.,  all  of  which 
stretch  lies  within  the  State  of  Illinois  except  1  mile,  the  Grand  Cal- 
umet was  surveyed  under  direction  of  Maj.  W.  H.  H.  Benyaurd  ia 
1884,  and  reported  upon  by  Mjy,  T.  H.  Handbury,  Corps  of  Engineers, 
March  27, 1885  (Report  Chief  of  Engineers,  1886,  page  2059). 

Major  Handbury  submitted  a  project  and  estimate  for  a  channel  <rf 
the  same  capacity  as  that  recommended  by  the  Board  of  Engineers  for 
the  lower  part  of  the  river.  This  project  also  required  2,500,000  cubic 
yards  dredging. 

Both  these  surveys  were  elaborate  and  accurate.  The  maps  were 
forwarded  to  the  Department,  and  Congress  by  making  appropriations 
in  the  last  three  river  and  harbor  acts  has  undertaken  the  improve- 
ment of  the  rivet  uu^et  \\i^  ^tts^^^X*  «abmitted.    It  will  be  seen  by  re- 
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for  the  portions  of  the  river  within  the  limits  of  the  States  of  Indiana 
and  Illinois  respectively. 

Of  the  5,000,000  cnbic  yards  of  dredging  reqnired  nnder  these  projects 
now  in  course  of  execution  nnder  the  river  and  harbor  acts  of  July  5, 
1884,  August  5, 1886,  and  August  II,  1888,  474,566  cubic  yards  dredg- 
ing is  required  within  the  limits  of  the  State  of  Indiana,  and  the  re- 
mainder,  4,525,434  cubic  yards,  within  the  limits  of  the  State  of  IllinoiB. 
The  cost  of  this  work  will  depend  upon  prices  secured  after  public  ad- 
vertisement,  if  done  by  contract.  The  cost  will  probably  not  exceed  20 
cents  per  cubic  yard,  which  would  make  the  work  cost  not  exceeding — 

InllHnoifl |905,0a6.80 

In  Indiana 94,913.20 

Total 1,000,000.00 

The  cost  has  been  estimated  as  low  as  5  cents  per  cubic  yard,  not  in« 
eluding  cost  of  plant,  if  done  by  dredges  owned  and  operated  by  the 
United  States,  but  my  experience  does  not  make  me  believe  that  the 
United  States  should  undertake  definite  work,  the  difficulties  of  execu- 
tion of  which  can  clearly  be  foreseen  and  estimated  either  as  a  matter 
of  eeonomy  or  advantage  over  the  contract  system. 

I  can  not  discover  that  any  greater  channel  capacity  than  projected 
ia  demanded  by  any  interest  upon  the  Calumet  Biver.  The  region  is 
rapidly  settling  up,  and  new  enterprises  based  upon  the  navigation  of 
the  stream  are  constantly  being  undertaken.  There  is  a  demand  for  a 
practicable  channel  16  feet  in  depth,  with  occasional  turning  basins,  ir- 
respective of  the  ultimate  width.  Such  a  channel  would  form  part  of 
the  adopted  project,  and  the  improvement,  if  not  limited  in  location  and 
extent  by  Congress,  could  be  made  progressive  throughout  the  portion 
of  the  river  in  question  with  great  benefit  to  the  interests  ot  this  region, 
t.  e.y  by  first  making  a  practicable  channel  of  proper  depth  throughout, 
then  widening  it  to  the  full  limits,  as  appropriations  are  subsequently 
made }  the  comparative  cost  of  which  practicable  channel  would  be 
nearly  proportional  to  its  width. 

It  appears  from  the  foregoing  facts  that  no  further  examination  or 
survey  of  the  Grand  Calumet  River  in  Illinois  is  required  or  advisable, 
all  necessary  data  for  an  estimate  of  cost  of  an  improvement  of  any 
character  having  been  already  submitted  to  Congress,  or  attainable. 

As  this  river  and  lakes  connected  with  it  form  a  valuable  system  of 
navigation  well  worthy  of  full  improvement  by  the  Government,  and 
may  possibly  at  no  distant  day  become  part  of  a  through  route  via  the 
Illinois  Biver  from  the  lakes  to  the  Mississippi,  the  interests  of  the  pub- 
lic in  the  navigation  of  the  system  should  be  carefully  guarded  by  ap- 
propriate legislation.  In  my  opinion,  in  addition  to  the  legislation  rec- 
ommended by  the  Board  of  Engineers  in  1882,  no  bridges  should  be 
allowed  with  a  less  draw  span  than  80  feet  perpendicular  to  the  channel 
axis,  over  any  part  of  the  Git^iid  Calumet  River  below  the  Forks,  or  over 
the  Little  Calumet  River  below  Blue  Island. 

A  small  map  showing  the  Calumet  River  system  is  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Captain  of  Engineers. 

The  Ohibf  of  Enginbebs,  U.  S.  A. 
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APPENDIX  K  K. 


IMPROV£BI£NT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  SHORE  Olf 

LAKE  MICHIGAN. 


REPORT  OF  MAJOR  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS,  BFT. 
LIEUT.  COL.  U,  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1889. 


nCPROYEMENTS. 


1. 


Charlevoix  Harbor    and  entrance    to 
Pine  Lake,  Michiffan. 

2.  Frankfort  Harbor,  Michigan. 

3.  Harbor   of  Refage  at  Portage  Lake, 
Michigan. 

Manistee  Harbor,  Michigan. 
Lndington  Harbor,  Michigan.   ' 
Pent  Water  Harbor,  Michigan. 
White  Riyer  Harbor,  Michigan. 


4. 

6. 
& 

7. 


8.  Mnfikegon  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 

10.  Black  Lake  Harbor,  Michigan. 

11.  Saugatuck  Harbor,  Michigan. 

12.  South  Haven  Harbor,  Michigan. 

13.  St.  Joseph  Harbor,  Michigan. 

14.  St.  Joeeph  River,  Michigan. 

15.  Michigan  City  Harbor,  Indiana. 


EXAMINATIONS. 


16.  Saugatnbk  Harbor,  Michigan,  to  ob^ 
tain  channel  of  navignble  width 
with  a  minimnm  depth  of  15  fe.t, 
and  reoonstrncting  piers. 


17.  Grand  River,  Michigan,  from  Grand 
Rapids  to  Lake  Michigan,  for  channel 
of  navigable  width,  minimnm  depth 
of  10  feet. 


United  States  Engineer  Office, 

Detroit^  Mich,^  July  1,  1889. 

Sib  :  I  have  the  honor  to  submit  herewith  the  annual  reports  relating 
to  the  works  of  river  and  harbor  improvements  under  my  charge  for  the 
fiscal  jear  ending  June  30, 1889. 

Very  respectfully,  your  obedient  servant, 

William  Ludlow, 

Major  of  Engineers^ 
Bvt.  Lieut  Col.y  U.  8.  A, 
The  Chief  of  Engineers,  U.  S.  A. 


aENERAL  REMARKS. 


There  are  some  considerations  relative  to  the  construction  and  regu- 
lation of  the  harbors  on  the  east  shore  of  Lake  Michigan,  which  are 
of  importance  as  affecting  the  methods  and  details  of  construction^  and 
the  provision  for  their  maintenance  and  prot^cXlvoTi. 
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(1)  The  coast  is  characteristically  a  sandy  one.  EDormoas  duoesoc- 
capy  the  foreshore,  and  the  beach  and  bed  of  the  lake  are  of  the  same 
material.  The  sand  is  fine,  and  easily  set  in  motion  by  a  moderate 
movement  either  of  winS  or  water,  and  during  the  gales  that  occur  with 
frequency  and  violence,  the  quantities  of  sand  transported  along  the 

'  coast  are  beyond  the  possibility  of  computation.     Here,  then,  is  an  aet- 

ive,  unwearying  force,  perpetually  at  work  to  close  au  entrance  or  con- 
struct a  bar,  and  the  history  of  the  harbors  in  question  is  almost  one  of 
constant,  and  sometimes  futile,  endeavor  to  counteract  the  destrojing 
agencies  opposing  their  construction. 

(2)  In  the  majority  of  cases,  the  streams  discharging  into  the  lake 
are  of  small  volume  and  capacity,  and  in  consequence  have  little  ik)w^ 
to  contend  with  the  natural  forces  seeking  to  obstruct  their  moatlis, 
even  with  all  the  aid  afforded  by  bank  and  channel  revetmentis  and 
piers  projecting  into  the  lake  to  guide  the  current  and  protect  it  from 
wave  action.    In  many  cases  harbors  have  been  made  simply  by  catting 

I   I  channels  through  the  sand  beach,  separating  an  inner  lake,  small  or 

]  large,  from  Lake  Michigan,  and  in  such  there  is  no  current  to  aid  in 

maintaining  the  channel,  or  one  that  may  oscillate  to  and  fro  according 

to  the  varying  level  of  the  two  bodies  of  w^ter.* 

(3)  The  great  lakes  have  no  uniform  level,  as  has  the  sea.  They  rise 
and  fail  suddenly,  often  with  contracted  areas  of  high  and  low  barome- 
ter, and  gradually  with  more  general  meteorological  conditions  con- 
trolling rainfall  and  evaporation. 

The  lake  level,  at  different  periods,  has  ranged  3  feet  and  more 

^  below,  and  as  much  above,  its  average  plane,  and  as  these  periods  may 

extend  over  several  years,  the  depth  of  a  channel  at  one  time  sufficient 

will  be  quite  inadequate  at  another,  or  even  in  the  year  following;  and 

this  without  any  change  in  its  bed. 

It  follows  from  these  facts: 

First.  That  the  movement  and  inflow  of  sand  is  an  active  and  op- 
posing agency  that  must  invariably  be  taken  into  account  and  guard^ 
against  as  completely  as  possible. 

Second.  That  since  the  precautions  in  this  direction,  no  matter  how 
elaborate,  must  not  close  the  entrance,  and  can  not  absolutely  prevent 
the  blowing  of  sand  and  the  in  washing  of  silt,  a  constant  feature  of  the 
construction  and  maintenance  of  these  harbors  must  be  the  service  of  a 
dredge,  to  keep  their  depths  such  as  to  meet  the  requirements  of  navi- 
gation and  to  open  them  in  the  spring,  and  at  such  times  as  the  en- 
forced cessation  of  work  in  the  winter  or  the  effects  of  a  storm  shall 
have  reduced  the  channel  capacity. 

Piers  and  training- walls  alone,  no  matter  how  extended,  can  not  of 
themselves  make  or  maintain  navigation.  Where  there  is  no  current 
the  dredge  is  the  sole  reliance,  after  all  precautions  have  been  taken  to 
reduce  the  total  amount  of  work  that  it  must  perform.  Where  there  is 
a  large  outflowing  volume  and  a  powerful  current,  as  at  Grand  Haven, 
I  the  stream  is  the  dredge,  and  if  the  piers  at  the  mouth  are  prolonged 

^1  to  a  sufficient  depth  in  the  lakcy^the  entrance  can  be  maintained  with 

but  little  aid  of  the  artificial  dredge. 

The  estimates  for  the  ensuing  fiscal  year,  it  will  be  observed,  seek  to 
make  provision  for  this  imperative  need*  They  cover  the  constrnctioD 
of  sand  defenses  where  needed,  and  of  sheet-piling  the  present  partly 
open  and  permeable  piers  and  revetments,  and  in  addition  the  procure 
ment  of  sufficient  dredging  plant  to  keep  the  harbors  open,  as  the  only 
satisfactory  and  most  economical  means. 

At  the  present  time  l^^t^  «t^  V«q  ^iY^\^^  ^^^j^v^ted  by  the  United 
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States,  but  the  one  at  Michigan  City  belonged  to  that  place  and  has 
nearly  constant  work.  It  is  therefore  almost  a  fixture  at  that  harbor, 
leaving  but  one  dredge  of  limited  capacity,  a  tug,  and  two  dump-scows 
constituting  a  dredging  plant  for  the  service  of  the  remaining  13  har- 
bors distributed  along  250  miles  of  lake  coast  from  St.  Joseph  to  Ohar- 
Icvoix.  At  the  opening  of  navigation  nearly  every  one  of  these  im- 
peratively demands  dredging  to  permit  vessels  to  move.  The  calls  are 
often  made  again  during  the  summer  and  again  in  the  fall.  The  task 
is  manifestly  a  hopeless  one  for  one  dredge  to  accomplish,  as  from  two  to 
six  weeks'  work  is  required  at  every  visit  Recourse  is  therefore  had 
to  contracts,  and  all  prices  have  to  be  paid,  as  during  this  season  a 
dredge  can  earn  $100  a  day  at  private  work  and  will  not  throw  away 
its  time  for  less.  The  Government  dredging  costs  between  9  and  15 
cents  per  cubic  yard,  depending  on  the  locality.  The  contract  prices 
range  as  high  as  90  cents  and  $1. 

For  these  reasons,  and  because  the  objective  point  after  all  of  the 
Government  expenditures  is  the  satisfactory  and  economical  mainte- 
nance of  such  navigation  as  the  business  of  a  harbor  demands,  the 
proposition  is  to  divide  the  harbor  district  into  four  dredging  sub- 
districts,  with  a  dredging  plant  for  the  service  of  each.  Michigan  City 
Harbor  is  one  of  these,  and  nearly  constant  work  is  nei  dful.  It  has  its 
dredge  and  scows,  and  needs  a  tug.  St.  Joseph,  South  Haven,  Sauga- 
tuck,  Black  Lake,  and  Grand  Haven  make  the  second  district;  Mus- 
kegon, White  Biver,  Pentwater,  and  Ludington,  the  third;  and  Manis- 
tee, Portage  Lake,  Frankfort,  and  Charlevoix,  the  fourth. 

This  arrangement  of  the  plant  will  permit  of  about  two  months' 
work  at  each  harbor  during  a  season  of  eight  months,  and  admit  of 
dispensing  with  costly  contract  dredging,  with  adequate  maintenance 
at  all  times  of  chanjiel  depths. 

The  estimates  for  1891  in  each  case  make  provision  for  a  due  fraction 
of  the  cost  of  a  plant,  estimated  as  follows : 

For  a  dredge  of  600  or  700  yards  daily  capacity $14,000 

For  a  tug  to  tow  the  bcows  for  damping,  and  conduct  the  outfit  safely  from 

harbor  to  harbor * 9,000 

For  two  dump-scows,  each  of  70  yards  capacity 3,000 

Total  cost 26,000 

The  rapid  movement  of  large  vessels,  or  of  small  ones  even,  in  a  nar- 
row revetted  channel,  has  a  very  injurious  effect  upon  the  bank  pro- 
tectioD.  ^A  wave  is  projected  in  front,  and  the  subsequent  reaction 
upon  passage  of  the  vessel  reduces  the  level  as  much  below  the  normal 
with  a  sucking  action  that  tends  to  pull  out  the  revetment,  and  fitting 
legislation  upon  this  subject,  authorizing  the  Secretary  of  War  to  make 
and  enforce  due  regulations  in  this  regard,  as  has  been  done  in  some 
instances,  notably  the  St.  Clair  Flats  Channel,  seems  the  simplest 
remedy. 

Legislation  seems  needful  also  to  protect  the  piers  and  revetments 
from  destruction  by  fire.  These  structures  are  of  wood,  and  from  ex- 
})osure  to  the  summer  sun  become  as  dry  as  tinder  and  as  inflammable. 
The  smaller  vessels,  such  as  tugs,  etc.,  at  many  of  the  lumber  districts 
burn  slabs,  and  the  exhaust  from  the  stack  throws  out  lumps  of  fire 
unless  wire  cages  surmount  the  stack  and  prevent  it.  At  numerous 
harbors  the  frequency  of  these  fires  is  attested  by  the  number  of  burned 
places,  some  of  them  of  considerable  extent,  and  in  one  case  the  light- 
keeper  stated  that  at  times  he  and  the  crew  of  the  life  saving  statiou 
were  kept  busy  x)utting  them  out.    Borne  oH\i^moT^\\x\\^^x\.^\v^>^iCi^^i^s^^ 
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such  as  LadingtoD,  have,  in  their  own  interest,  made  local  legalationsto 
control  the  matter,  bnt  in  the  more  numerons  cases  there  is  no  regula- 
tion nor  hope  of  any.  The  remedy  seems  to  be  in  a  general  enactm^t^ 
made  enforceable  by  the  local  Federal  authorities. 


KR  r. 


IMPROVEMENT  OF  CHARLEVOIX  HARBOR  AND  ENTRANCE  TO  PINE  LAKE, 

MICHIGAN. 

The  project  of  1368,  revised  in  1875  and  1876,  was  to  open  a  straight 
channel  from  Uonud  Lake  into  Lake  Michigan,  from  100  teet  to  150 feet 
in  width  and  12  feet  deep,  protecting  the  lake  entrance  with  piera  and 
the  sides  of  the  cut  with  close  piling  In  1882  the  project  was  enUrged 
to  extend  the  12-foot  channel  through  from  Round  Lake  to  Pine  Lake, 
83- feet  wide,  and  protect  the  banks  with  pile  revetments.  The  north 
pier  extends  800  feet  into  the  lake,  terminating  in  aboat  14  feet  of  water. 
This  portion  is  crib- work,  from  16  feet  to  20  feet  wide,  some  of  which, 
originally  built  under  direction  of  the  local  aathorittes,  is  very  irregu- 
lar. The  shore  protection  is  about  900  feet  of  what  is  termed  ^^  plank- 
beam  "  revetment,  consisting  of  two  open  lines  of  piles  about  a  foot 
apart,  with  boards  and  plank  piled  longitudinally  between  then.  This 
will  eventually  have  to  be  replaced  with  a  better  type  of  revetment 

The  south  pier  has  about  300  feet  of  crib-work  in  the  lake,  with  bat8 
or  9  feet  of  water  at  its  outer  end.  The  south-shore  revetment  is  some 
1,500  feet  long,  of  pile  and  *'  plank  beam,"  which  is  mach  decayed,  aod 
must  presently  be  rt»placed. 

In  the  *'  upper  channel,"  connecting  Bound  and  Pine  lakes,  the  sides 
are  protected  by  pile  revetments  about  350  feet  in  length.  The  sand 
drifts  into  the  channel  and  the  revetment  must  be  sheet-piled  to  make 
it  tight,  and  the  north  revetment  must  l>e  continued  aboat  200  feet,  so 
as  to  close  the  old  crooked  channel  which  now  causes  an  eddy  and  de- 
posits in  the  cut. 

The  old  irregular  crib  work  of  the  north  pier  was  sank  on  the  nataral 
bottom,  without  piling  or  enrockmeut,  so  that  it  has  been  dangerous  to 
dredge  in  its  vicinity.  This  portion  of  the  pier  will  require  rebuilding 
in  order  that  the  channel  width  and  depth  can  be  obtained  with  safety. 
The  south  pier  has  an  insufiicient  extension,  as  the  littoral  drift  and 
wave  resultant  tend  to  the  accumulation  of  sand  against  it. 

Contract  was  made  in  February,  1889,  for  the  construction  of  three 
additional  cribs,  50  by  20  by  18^  feet,  on  stone  foundation,  which  will 
extend  the  pier  into  12  feet  of  water,  leaving  two  more  60-foot  cribs  to 
be  built  to  complete  the  existing  project.  On  June  30, 1889,  the  three 
cribs  had  been  l>nilt  to  a  height  of  ten  courses  of  timber,  and  prepara- 
-^1  tions  were  making  to  sink  them  on  their  sites.    Repairs  were  also  mak- 

''I  iug  to  the  end  crib  of  the  north  pier,  which  had  been  badly  damaged 

either  by  ice  or  a  collision.  Between  July  17  and  August  3,  1888,  the 
Government  dredge  took  out  2,500  yards  of  sand  between  the  pierjs 
making  a  narrow  1 2-foot  channel.  Dredgingwas  again  required  iutbe 
spring  of  1889  and  advertised  for,  but  the  price  asked  (24  cents)  was 
considered  too  high,  the  bids  rejected,  and  the  work  is  now  underway 
with  the  Government  dredge. 

At  Char\evo\x,^»  At  Awo^t  of  the  lake  harl)or8,  there  is  a  constaotlj 
recurring  nccessvty  iov  v\Tev\^\\\^Vvi  vi\^Vi:\\i*\\vi,Q^'a^fc  iu  the  channel. 
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In  foct,  it  maybe  said  that  the  dredgiu^  is  the  main  feature  aud  the 
pier  and  revetment  works  are  but  necessary  adjuncts.  The  drainage 
area  which  discharges  its  surplus  waters  at  Charlevoix  is  some  50  miles 
square  in  extent,  but  Pine  Lake  is  a  large  body  of  water  aud  a  cou- 
siderable  rain-fail  raises  the  surface  to  but  a  moderate  amount.  While 
in  general  there  is  a  gradual  movement  towards  Lake  Michigan,  and 
therefore  an  outward  current  in  the  channel,  this  is  frequently  checked 
and  often  reversed  by  those  sudden  elevations  of  the  lake  surface  that 
constitute  so  marked  and  peculiar  a  feature  of  the  Great  Lakes.  A 
rise  of  1  to  2  or  even  3  feet  has  been  observed,  reversing  an  outflowing 
current  of  1  or  2  miles  an  hour  with  considerable  violence,  aud  as 
suddenly  subsiding.  It  may  be  said,  therefore,  that  but  little  effective 
aid  can  be  derived  from  the  discharge  of  the  rainfall  to  aid  in  maintain- 
ing Ihe  channel  depth,  aud  this  eft'ect  would  in  any  case  cease  at  the 
end  of  the  piers  where  the  lake  is  reached. 

With  the  $3,200  of  balance  July  1, 1889,  it  is  proposed  to  deck  the 
north  pier  and  to  revet  across  the  old  channel  between  Round  and  Pine 
lakes,  reserving  about  $1,200  for  dredging  and  urgent  repairs. 

During  the  fiscal  year  ISOO-'Ol,  the  revetment  of  the  upper  channel 
between  Bound  and  Pine  lakes  should  be  sheet-piled  to  keep  the  sand 
from  coming  in  at  an  estimated  cost  of  $1,200 ;  aud  the  south  revetment 
ofthe'Uower"  or  entrance  channel  should  be  rebuilt  with  a  regular 
sheet,  pile  structure  at  a  cost  of  $9,600. 

Char^voix,  with  Frankfort,  Portage  Lake,  and  Manistee,  constitute 
the  proposed  fourth  dredging  district,  the  purpose  and  details  of  which 
are  more  specifically  set  forth  elsewhere  in  this  report. 

Th0  dredging  outfit  consists  of  a  dredge,  tug,  two  dump  scows,  at  an 
estimated  cost  of  $26,000,  one-fourth  of  which,  $6,500,  should  be  paid 
by  Charlevoix.  The  operating  expenses  of  the  plant  for  two  mouths 
will  be  about  $2,100  in  addition.  The  total  estimate  for  Charlevoix  for 
1891,  with  allowance  for  contingencies,  is  therefore  $22,000. 

The  building  of  the  two  additional  50-foot  cribs  on  the  south  pier  should 
be  deferred  until  the  work  above  indicated  has  been  provided  for. 

The  Light-House  Establishment  maintains  a  fifth-order  light  on  the 
north  pier-head. 

A  public  draw-bridge,  with  pivot-pier  and  two  50-foot  openings,  ot 
which  the  south  is  the  channel,  crosses  the  entrance  at  the  inner  throat 
of  the  harbor,  adjoining  Kound  Lake.  The  bridge  is  operated  by  hand 
lever. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  Is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1868,  as  amended  in  1876 $186, 000. 00 

Whole  amonnt  appropriated  from  1868  to  1889,  inclusive 93, 500. 00 

Wholeamoont  expended 80,817.74 

Money  statement. 

July  1,  1888,  amonnt  available $2,920.80 

Amount  appropriated  by  act  of  Augnst  11,  1888 12,500.00 

15, 420. 80 
Jaly  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabUitiee  outstanding  July  1,  1888 $2,171.69 

July  1,  1889,  outstanding  liabilities 558.85 

July  1, 1889,  amount  covered  by  existing  contracts 8, 595. 30 

11,325.84 

July  1|  1889,  balance  available 4,094.96 


2166     REPORT   OP  THE   CmEP   OF   ENGINEERS,  tJ.  8.  ARMT. 

(  Amount  (estimated)  required  for  completion  of  existing  project $9*2,500.00 
Amonnt  tbatcan  be  profitably  expended  in  fiscal  yearending  June  30,1891    22,OOQ.(iO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBfradof  propoBoU  for  improving  harbor  at  Charlevoix^  Mich,,  received  and  opened  Ikeeg^ 

her  22,  1888. 


Timber: 

Oak per  1,000  feet,  B.M. 

Hemlook do... 

Pine do... 

Plank,  pine do... 

Iron: 

Nate,  screw  and  washer  bolts.  .i>er  ponnd 

Drift-bolto do... 

Wronght  spikes do 

Stone per  cord. 

BroAli do... 

Dredzing  fonndatkm per  cubic  yard. 

Total  for  one  crib 

Total  for  three  cribs 


1.   HieroB. 
Herr  Sc  Co. 


$50.00 
22.00 
26.00 
22.00 

.07 

.06 

.07 

10.00 

fi.00 

l.M 

3, 476. 59 

10,429.77 


2.  George 
W.  Cronter. 


$25.00 
15.00 
24.00 
24.00 

.07 

.06 

.07 

9.00 

5.00 

.90 

2,865.10 

8.505.30 


S.  Tnmiaa 
&  Cooper. 


$50.00 
18.00 
23.00 
14.60 

.05 

.05 

.05 

10.00 

5.00 

.90 

2.900.96 

8,972.88 


4.  Fred. 


17.  M 
3iM 

M 
.« 

L« 
2. 861  IS 
8.63(1.6S 


*  Contract  entered  into  Febmary  12,  1889. 
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COMMERCIAL  STATISTICS,   CHARLRYOIX  UARBOR,   MICHIGAN. 

Vessels  entered  and  cleared,  1884  to  18^ 


'  i 


Year. 


Fiscal  year— 

1884 

1886 

1886 

1887 

Calendar  year  1889 


Number. 


772 
599 
674 
753 
526 


Rerenne 
collected. 


$335.46 
779.53 
390.46 


Tonaag^ 


151, » 


Articles  entered  and  cleared,  16S8.* 


Articles. 


if 


Entered: 

Merchandise tons.. 

Iron  ore do 

Coal do 

Gmin bushels.. 

Feed tons.. 

Lime barrels.. 

Kerosene do 

Beer do 

Brick number. . 

Limestone tons . . 

Cleared : 

Lumber feet,  B.  M . . 

Shingles number. 


QuantitiM. 


4,000 

2.%  000 

3,000 

65,000 

700 

1,500 

1,000 

400 

50,000 

1,100 

18,000,000 

14,000,000 

Articles. 


Qusititifla 


Cleared — continued. 

Hoops i number. 

Broom*handles do. . . 

Railroad  ties :.  do... 

Cedar  posU do  .. 

Wood cords. 

Slabs do . .  - 

Hemlock  bark ^o... 

Merchandise tons. 

Chair  staff feet.. 

Pig.iron .'tons.. 

Potatoes bushels. . 

Fish .pounds. . 

Apples bushels 


5,550,fl« 

lliW 

5,  NO 

12, 0» 

i5,oai 

T.Ofl* 
500. « 


*  Compiled  ftom  a  statement  famished  by  Mr.  J.  MUo  Baton,  deputy  ooUctor. 
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K  K  2. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

'he  original  project  of  1866  was  to  connect  Lake  Aiix  Bees  Scies 
h  Lake  Michigan  by  cutting  a  12-foot  channel  200  feet  in  width 
oagh  the  narrow  beach  separating  them,  reveting  the  cut,  and  pro- 
ling  the  entrance  by  piers.  In  1^1  this  project  was  modified  to  ex- 
d  the  piers  to  rocky  bottom  in  16  feet  in  Lake  Michigan,  with  the 
w  of  avoiding  further  shoaling  from  outside. 

'he  north  pier  now  has  a  projection  beyond  the  shore  of  400  feet, 
I  a  total  length,  including  the  crib- work  and  revetment,  of  1,000  feet. 
5  outer  pier  still  lacks  400  feet  of  the  full  extension,  of  which  100 
',  will  be  built  this  season.  The  south  pier  projects  1,050  feet,  has  a 
al  length  of  1,350  feet,  including  shore  revetment.  It  lacks  2  cribs 
)  feet)  at  the  outer  end. 

'be  works  generally  are  in  good  condition,  but  the  south  pier  needs 
a>n  average  about  3  feet  of  stone  filling.    Sand  fences  are  needed  at 

beach-line  on  both  piers,  the  sand  drifting  particularly  over  the 
th  pier. 

!ontract  was  made  in  February,  1889,  for  the  construction  of  two  50 
24  by  22^  feet  cribs  on  pile  foundations  in  extension  of  the  north 
\  Work  began  in  May,  1889.  By  June  30,  one  crib  had  been 
3ed,  and  the  other  was  built  to  the  thirteenth  course.  As  soon  as  prac- 
ble  after  the  opening  of  navigation  in  1889,  and  other  work  had 
n  disposed  of,  the  Government  dredge  was  taken  to  Frankfort  and 
pened  the  channel  from  10^  to  13  feet  by  a  cut  25  feet  in  width, 
f  the  balance  of  $1,700  remaining  June  30,  1889,  it  is  proposed  to 
lend  about  $700  in  the  construction  of  sand  fences  to  prevent  the 
ng  of  the  channel  over  the  pier,  and  to  hold  the  remainder  until 

spring  of  1890,  when  further  dredging  and  other  work  will  be 
led. 

or  the  year  ending  June  30, 1891,  provision  should  be  made  to  con-  ' 
let  three  of  th)B  remaining  six  cribs  of  the  north  pier  at  an  estimated 
;  of  $20,000,  and  to  fill  the  south  pier  with  stone  at  a  cost  of  $1,000. 
nkfort  is  in  the  dredging  district  with  Charlevoix,  Portage  Lake,  and 
listee,  and  should  pay  for  one-fourth  of  the  cost  of  a  dredgiug- 
itj  $6,500,  and  for  two  months'  work,  $2,100.  These  items,  with  15 
cent,  added  for  contingencies,  make  the  total  amount  required  for 
fiscal  year  1890-^'91,  $34,000. 

le  Light-Hoase  Establishment  maintaiDs  a  sixth-order  light  near  the  end  of  the 
h  pier,  and  the  Li fe-Saving  Service  a  station  at  the  inner  end. 
lis  work  is  located  in  the  Michigan  collection  district,  Michigan.    The  nearest 
of  entry  is  Qrand  Haven. 

inal  estimated  cost  of  work  in  1866,  as  amended  in  1868  and  1879.. .  $278,436.28 

>le  amount  appropriated  from  1866  to  1589,  inclasiye 263, 659. 85 

nnt  covered  into  the  Treasury,  Report  1871,  page  133 5, 721. 50 

lie  amoant  expended 247^932.32 

Money  statement, 

1,  1888,  amoant  available $3,319.93 

pnt  appropriated  by  act  of  August  11,  1888 8,000.00 

11,319.93 
1, 1889,  amoant  expended  during  fiscal  year,  exclusive  of 

bilities  outstanding  July  I,  1888 $012.26 

1,  1889,  outstanding  liabilities 701.64 

1,  1889,  amount  covered  by  existing  contracts 8, 081. 58 

9, 395. 48 

1,  1889,  balance  available V3fy>^**S* 
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(AmouDt  (estimated)  required  for  completibD  of  existing  project |^,5G0  )0 
Amoootttiat can  be  profitably  expended  infiocal  vear  ending  Jnne  30^  1U91    ;M,OOO.W 
Sabmitted  in  compliance  with  requirements  of  aeotions  2  of  ri^er  and 
harbor  acts  of  ^866  and  1867. 


AMract  ofprapoMl  far  improving  harbor  at  Frankfort,  Mich,,  received  and  opened  Deem- 

6«r  22,  1888. 


PUea: 

Foandfttlon per  linear  foot 

Sheet ...  do.., 

Timber: 

Oak per  M  feet,  B.M 

Hemlock do.. 

Pine do.. 

PinepUnk do.. 

Iron: 

Note,  screw  and  washer  bolts per  ponnd 

Drift  bolts  and  straps do.. 

Wrought  spikes do.. 

Stone ^ pereord 

Brash do.. 

Dredging  foundation per  cubic  yard 

Total  for  one  crib 

Total  for  two  orihs 


L  Hiero  B. 
Herr  &Co. 

2.  John 
Hanro.jr. 

3.TnnBiBft 
Cooper* 

$1.90 
.40 

00.96 
.67 

m.m 

40.00 
22.00 
26.00 
20.00 

4a  00 
l&OO 
29.00 
24.00 

418 

S4.M 
2Ql8 

.06 
.09 
.06 

,aoo 

*9^00 
L90 

.69 
.044 
.06 
10.90 
9.00 
.06 

.8 
.M 

&8 
.8 

9.136162 

10. 273.  U 

4.701.09 
0,402.10 

iOtt.71 

*  Contract  entered  into  February  29. 1880. 
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COMMERCIAL  STATISTICS  OF  BRANKFORT  HARBOR,   MICHIGAN. 

Ve$$eU  entered  and  cleared. 


Fiscal 

1884 

1889 

1886,1887,1888 

Calendar  year  1888 


Herenne 
ooilected. 


70 
79.06 


21^  IN 


*Not  stated. 


r 


KK3. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

The  original  pnrpose  of  this  work,  as  set  forth  in  the  project  of  1879, 
was  to  secure  an  entrance  from  Lake  Michigan  into  Portage  Lake,  with 
a  depth  of  18  feet  and  a  width  greater  than  that  usuaJIj  adopter},  in 
order  that  it  should  serve  not  only  local  needs,  but  as  a  harbor  of  refage 
for  the  general  commerce  of  the  lake.  The  piers  were  to  reach  approx- 
imately to  the  18-foot  contour  and  connect  with  the  deep  water  in  Port- 
age Lake.  As  so  far  constructed,  the  north  pier  has  a  projection  of  650 
feet  to  about  13  feet  of  water,  and  the  south  pier  about  500  feet,  ending 
in  7  or  8  feet  of  wat«^.  Tlie  ^hore  revetments  between  the  lakes  are 
respectively  800  feet  on  XSql^  \iOT\3a  ^\i^  ^^S^  l^i^V  wi  \5afe.  ^^^xith  side.    The 


N . 
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width  between  piers  is  370  feet,  aud  the  cbannel  de[)th  rauges  from  6} 
to  9  feet  near  the  north  pier.  The  north  pier  lacka  400  feet  of  the  ex- 
tension originally  proposed  and  the  south  pier  700  feet.  The  wide 
opening  between  the  piers  has  i!ever  been  completely  dredged,  and  is 
choked  with  accumulations  which  are  yearly  added  to  by  sand  driven 
in  liom  the  lake  and  over  and  through  the  piers.  These  are  now,  from 
lapse  of  time,  in  a  condition  calling  for  partial  recopstruction.  The 
outer  150  feet  of  the  north  pier  are  in  good  shai)e,  but  this  is  really  the 
only  sound  and  serviceable  part  of  the  work. 

The  paucity  of  the  annual  appropriations  towards  the  completion  of 
BO  considerable  an  undertaking  has  made  it  impossible  to  attain  any 
such  results  as  were  contemplated,  and  brought  the  history  of  the  work 
to  a  point  where  a  general  reconstruction  of  the  greater  part  of  it  must 
be  considered.  The  local  commerce  of  the  harbor  is  at  this  time  small 
and  its  requirements  as  to  depth  and  width  of  channel  moderate.  It 
•  t>ecomes  a  question  whether  the  original  project  shall  be  adhered  to  or 
a  judicious  modification  of  it  made,  involving  a  reduction  in  the  pro- 
jected depth  and  width  of  opening,  and  consequent  reduction  in  the 
total  cost  of  completion. 

In  accordance  with  the  original  plan,  which  would  still  call  for  an  ex- 
penditure of  $165,000  or  $170,000,  the  engineers  in  charge  have  recom- 
mended appropriations  of  $100,000  or  $1^,000^  for  which  Congress  has 
allotted  $10,000.  In  view  of  these  facts,  it  seems  scarcely  worth  while 
to  continue  estimating  for  the  larger  sums,  and  it  would  seem  better  to 
reduce  the  scale  of  the  project  to  one  of  such  extent  as  may  reasonably 
hope  for  completion  during  the  present  generation,  and  thereafter  be 
maintained  by  moderate  annual  allotments  for  dredging  and  repairs. 

A  10-foot  or  12;foot  channel. with  an  entrance  160  to  200  feet  wide,  re- 
liably maintained;'  would  be  of  some  value,  while  the  present  wide  and 
shallow  entrance  between  the  uncompleted  piers,  rotting  down  from 
age  and  exposure,  answers  neither  existing  nor  future  requirements. 
In  any  case  annual  allotments  for  dredging  will  be  needful. 

There  is  practically  no  current  through  the  entrance  other  than  the 
oscillations  due  to  the  varying  level  of  the  boilies  of  water  which  it  con- 
nects. The  piers  of  themselves  will  not  furnish  depth ;  they  can  but 
protect  the  channel  from  exces&ive  incursions.  The  natural  action  of 
the  wind  and  waves  is  to  force  sand  into  the  entrance,  and  this  can  only 
be  removed  by  the  frequent  service  of  a  dredge. 

The  total  expenditures  to  June  30, 1889,  for  construction,  dredging, 
and  repairs,  amounts  to  $83,959.95.  During  the  year  just  closed  the 
channel  was  dredged  in  June  and  July,  1888,  cutting  a  lOfoot  channel 
40  feet  wide.  With  the  appropriation  of  $10,000  of  August  11,1888, 
contract  was  made  to  remove  60,000  yards,  with  a  maximum  depth  of  12 
feet.  Work  began  May  7, 1889,  and  up  to  June  30,  23,000  yards  had 
been  dredged  and  dumped  in  the  outer  lake. 

With  the  balance  of  $8,600  it  is  proposed  to  continue  the  dredging  to 
the  amount  of  $5,000  or  $6,000,  and  hold  the  remaining  $3,000  or  $2,000 
for  further  dredging  in  the  spring  of  1890  and  such  repairs  as  may  be 
most  urgent. 

For  the  year  ending  June  30, 1801,  it  is  important  to  provide  for  nec- 
essary repairs  fur  the  entire  north  pier  shoreward  of  the  outer  150  feet. 
The  total  length  of  the  portion  to  be  repaired  is  1,220  feet,  which  can  be 
sheet-piled  on  one  side  for  about  $6,000.  Sand  fences,  to  prevent  drift- 
ing from  beach  and  hills,  will  cost  $500. 

Dredging  is  the  present  main  requirement  at  Portage  Lake.  It  is  in 
the  dr^ging  district  with  Charlevoix,  ErauMott,  ^i^vfti  "^^v^aJv^^^ws.^ 
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nlioiild  pnyu  foiirtli  of  tbc  cost  «f  tLedretlKingootl 
moiitbsMmlgiiiK  will  c«8t*4,200.  TbpaeitPiDS,  wil 
(or  roiitingencipB,  makotlie  total  Jimount  reqnired  A 
$20,000. 

Tbfl  pntirw  south  pier  iiee<l«  rebuilding  aud  an  ex 
or  300  feet  if  10  or  13  feet  of  water  is  desired.  Thtt 
ent  eolimated  for,  Rinee  u  <lev.iMioQ  nbonld  be  tnadt 
exiHtJng  projet't  is  to  be  carried  out  or  modified.  [ 
width  and  depth,  tho  sonlb  jiier  uan  be  moved  iioi; 
200  feet  distant  from  the  north  pier. 

Tbe  wcirk  tH  W.atP'l  ill  the  Mictiig»ii  roUoctioD  ilistrict,  ' 
port  of  cntrj  is  Gmnd  Hnvon,  Mich.    The  naareat  ligbt-Iton^ 

Orl^iDnl  MlinifttMcostdrwiirk,  1879 1 

Wbole  amount  aiiproprintcd  fcom  1S79  to  188!),  ioclualra  ..J 
WboleamoiiDl,  expended .■ 1.< 

Mones  ttaitmetit. 

July  1,  188S,  amouDt  arailable .i 

Auonut  appropriated  l>7  act  of  Aogost  11, 188^ 

July  I.  KSi,  aoiouut  ex)>vii'led  duiiug  Aaoal  jrear,  axclnaiTM 

liabilities  oDtitoudinic  Jal.v  1,  1888 - ^ 

July  1,  1869,  oDtstanding  liabilities ■ 

July  1,  1889,  amount  covered  b;  oxiating  coDtroots ..J 

July  1, 1889,  balance  nvulable .......i 

(Amuiiut  (ettiuiated)  required  for  completion  of  cxitFtine  [^ 
Amount  (hat  can  be  profitably  expended  in  bscat  jcarooo"— 
Submitted  in  ooroplianco  with  lequin — -- -^  "'  -^f— . 
iinr1)or  acta  of  IHGC.  nud  1867. 


'WnllmD  T.  Cmi 


limn  T.  CMemfo J 

tatopher  asinrke ■ 

laetO.Dlian .. J 

iTHidBa  &CiMpvr'  ; 

White  &  Finch 3 


*CuntTmot  DDt«rflil  iaU>  Febnury  10^  U 


HARBon  OF  RETUOB  AT  POIIT| 

Vtt»rU  enttrrd  and  ol 


OT.^.-.1„jJ.„..„..^                         ^^H 
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K  K  4- 

IMPROVEMENT   OF  MANISTEE  HARBOR,  MICHIGAN. 

The  project  of  1866,  modified  in  1870, 1874,  was  designed  to  secure  a  chan- 
nel 12  feet  deep  at  the  month  of  the  Manistee  Kiver  with  piers  projecting 
to  the  14-foot  curve  in  Lake  Michigan.  The  Manistee  Eiver  has  a  drain- 
age area  of  some  1,600 square  miles  and  a  serviceahle  outflowing  current 
into  the  lake.  The  north  pier  projects  750  feet  from  e;hore  and  needs  200 
^feet  to  complete  it.  The  south  pier  has  about  the  same  projection,  bat 
needs  300  feet  for  completion.  The  width  between  the  piers  is  180  feet, 
and  the  channel  between  them  is  good  for  14  feet  with  11^  feet  in  the 
river  above  the  piers.  Some  300  feet  or  400  feet  outside  the  entrance  is 
a  shoal  with  about  12  feet  upon  it,  but  13  and  14  feet  can  be  carried  in. 

The  piers  are  in  fair  condition,  needing  filling  and  decking.  The  outer 
crib  of  the  north  pier  is  in  need  of  repairs.  The  pile  revetment  in  con- 
tinuation of  the  north  pier,  1,100  f^t,  is  in  a  dilai)idated  condition  with 
rotten  fac^s  and  ties,  and  needs  rebuilding  above  the  water.  The  south 
pile  revetment,  500  feet,  has  about  disappeared,  its  place  having  been 
taken  by  a  slab  revetment  and  piles  of  lumber  belonging  to  the  company 
occupying theland.  Duringthepast  fiscalyearcontract was  madefor  the 
construction  of  two  50  by  30  feet  cribs  on  the  south  pier.  Work  began 
in  May,  1889,  and  by  June  30  both  cribs  had  been  built  to  the  fourteenth 
course. 

The  expenditures  for  the  fiscal  year  1888-'89  were  nominal,  with  the 
exception  of  $500  part  payment  for  the  survey  steamer,  procured  in  May 
last  for  the  general  service  of  the  harbors  on  the  east  shore  of  Lake  Mich- 
igan, and  paid  for  from  those  balances  which  were  best  able  to  furnish 
the  amount  required. 

With  the  balance  of  $6,800  available  on  June  30,  1889,  it  is  proposed 
to  repair  the  outer  crib  of  the  north  pier  and  put  on  'iOO  feet  of  decking, 
also  tosupply  stone  filling  to  south  pier,  theseitemscostingabout  $1,670; 
to  dredge  between  the  piers  and  in  the  riverabove  to  theextentof  $1,000, 
and  with  the  remaining  $4,000  begin  the  reconstruction  of  the  north  pile 
revetment  .by  cutting  down  the  decayed  superstructure  and  building  up 
with  a  timber* face  and  sheet  piling. 

As  the  present  available  channel  depth  is  in  excess  of  the  draught 
that  can  be  carried  to  the  town,  about  1^  miles  inland  on  Manistee  Lake, 
there  seems  no  present  necessity  for  extending  the  piers,  and  it  will  be 
preferable  to  put  the  existing  constructions  in  thorough  repair  and  make 
provision  fpr  dredging  the  channel  through  to  the  lake  to  the  requisite 
depth. 

For  the  year  ending  June  30, 1891,  appropriations  should  be  made  for 
the  following  items :  For  the  completion  of  repairs  to  the  north  pier  re- 
vetment, $7,500 ;  one-fourth  the  cost  of  a  dredging  plant  for  the  fourth 
district,  $6,500 ;  two  months'  dredging,  $2,100.  The  sum  of  these  items 
is  $16,100,  and  with  20  per  cent,  for  contingencies  the  amount  required 
for  the  year  ending  June  30,  1891  is  $19,400. 

While  this  amount  is  considerably  in  excess  of  the  usual  appropriation , 
it  is  proper  to  say  that  Manistee  is  one  of  the  largest  and  most  impor- 
tant shipping  points  in  the  district,  and  the  amounts  needed  to  keep  the 
horbor  works  in  repair  and  to  carry  the  improved  channel  to  connect 
with  Manistee  Lake  are  small  compared  with  the  commercial  interests 
involved. 

The  ligbt-honse  establishment  maintains  a  six th-oitler  light  on  the  aoutbi^vst^^s^ 
the  Life-Saving  Service  haa  a  station  neat  tlte  imxet  eu^  ol  t);i<^  uost^^  v^«£. 
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Till*  worhiolnraK-il  lriilteH<Rlii«iinFiill«:tK>n  dUtHr.l,  Uldd 
ot  i-iitry  U  Ursnil  Ilmm.  Mi<-.Ik  ^ 

Uhgiuftl  •'«lii>iutt>il  (Hwl  or  work-,  I4iill.  a««uir«il«iliiil8rt,  1831 

■  Wlio)«niiiuiiiil<>l'it;>|ini|iria(iiiiiR  Ir^OG  lu  KW  hieluain ^ 

Wliulv  ^n.uiiNt  ei|>u<i>leil -^^HH 

Uotug  ataUmettt,  j^^H 

Jnl;  1.  IHMti,  nuioiint  nvnilaUto rfflHI 

Amoniit  iiipmpriBtnd  hy  mnt  of  Angnat  It,  V3SS ..] 

July  I,  IS&,  Bitiattnt  expanded  dnriog  AmbI  jesr,  exclusive  al 

lUliiliticH  ootHWudint;  Jul;  1,  Inas ' 

Jntr  1,  1S8B,  onUUndiugliabilitiM ^ 

Jnly  1,  IH^,  Kniixiul  Lsivi-rcd  by  ociating  contracla ,.,i 

Jolf  I,  IRSO,  b»liiu<M9  kv^nulile ,' 

{Araooiit  (ButimabHl)  ri^qiiired  fur  cuni]'1etlon  ofeiutiu 
Aiiiouiit  that  cut!  iMProUtAbljexpeiiilMt  iDtimuilyeii 
8iilnnitl«d  in  cnmplintice  witli  r     -       '  - 
hurlwr  ftdts  of  letiti  and  tM>7. 


Tlnibvr : 

Drinb'>1t*Md>tn<p* 

TnliilforHroorlb. 

»,at.» 
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Fwaeli  cnlerrtf  and  (il«ared. 
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Value  of  imparts  and  txporU, 

Pomestio  imports,  1888 $1,622,164.00 

Domestic  exports,  1888 6,744388.14 

Foivign  exports,  1888 143,760.60 

Number  ofve$Beh  entered  and  cleared, 

Sntered  from  domestic  ports,  1888 1,7M 

Cleared  for  domestic  ports,  1888 1,782 

Cleared  for  foreign  ports,  1888 -  10 

Articles  entered  and  olearedf  1888." 


Artides. 

Qaantities. 

Articles. 

Qaantities. 

Entered: 

Co«l  ...........'... tons.. 

1 

6,223 
8.136 

Cleared: 

Lumber  .............fiMtkB.lC.. 

292.876,000 
1,042 

Merchandise do — 

Merchandise tons. . 

*From  a  statement  famished  by  Mr.  W.  B.  MoPheraon,  deputy  collector. 


KK5. 

IMPROVEMENT  OP  LUDINGTON  HARBOR,  MICHIGAN. 

Prior  to  the  improvement  of  the  entrance  by  the  United  States,  a  nap* 
low  channel  of  aboat  7  feet  depth  had  been  made  between  Lake  Michi- 
gan and  Pere  Marqaette  Lake,  by  revetting  the  banks  of  the  natural 
outlet  with  slabs. 

The  project  of  1867  was  designed  to  increase  the  depth  to  12  feet  and 
widen  the  entrance  to  about  2(K)  feet.  The  project  of  1885  proposes  to 
widen  the  entrance  to  400  feet  and  increase  the  depth  to  18  feet,  and 
thus  create  a  <^  harbor  of  refuge"  for  the  benefit  of  the  general  com- 
merce. The  fulfillment  of  this  project  would  require  the  removal  of  the 
present  south  pier  and  the  construction  of  a  new  one,  400  feet  distant 
from  the  north  pier,  to  which  it  has  been  objected  that  the  freer  run  of 
the  sea  from  the  lake  into  the  inner  harbor  in  Pere  Marquette  Lake 
would  injure  the  existing  wharves  and  loading  facilities.  There  is  much 
weight  in  this  objection  and  it  is  probable  that  so  much  of  the  general 
results  sought  as  are  practicable  can  be  secured,  without  interference 
with  local  constructions  and  interests,  by  substituting  for  the  recon- 
struction of  the  south  pier  the  provisional  arrangement  authorized  in 
December,  1888,  by  which  the  new  south  pier  is  to  begin  opposite  the 
outer  end  of  the  present  south  pier,  and  the  interval  be  closed  by  a  pile 
and  stone  wing. 

As  the  works  now  stand,  the  north  pier  has  a  total  length  of  950  feet, 
projects  600  feet  beyond  the  shore-line,  and  terminates  in  about  15  feet 
of  water,  with  11  and  12  feet  soundings  250  feet  further  out  in  the  lake. 
The  south  pier  has  a  total  length  of  1,100  feet,  with  500  or  600  feet  of 
shore  revetment  in  continuation.  It  projects  into  the  lake  about  650 
feet,  and  ends  in  21  or  22  feet  of  water,  with  17^  feet  a  hundred  yards 
further  out.  The  channel  depths  between  the  piers  vary  from  13  feet 
to  16  feet.  The  drainage  area  of  Ludington  is  only  about  50  square 
miles,  and  there  is  practically  no  useful  current  in  the  entrance.  Dredg- 
ing has  to  be  resorted  to  from  time  to  time  to  hold  the  present  depth, 
and  an  increase  can  only  be  had  aud  mamX^m^  \i^  \k^^5RXN\<y;i»K!i\^ 
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dredge.  Duriug  the  past  year  the  strip  of  laud  adjacent  to  the  soatli 
pier  ui)oii  wbich  it  has  been  proposed  to  build  the  new  south  pier  was 
trausrerred  to  the  United  States. 

Under  the  provisional  arrangement  of  December,  1888,  above  referred 
to,  contract  was  made  for  the  construction  of  ten  new  cribs  24  by  50  feet 
on  the  north  pier,  extending  it  500  feet  to  its  full  length,  and  for  seveu 
30  by  50  feet  cribs  on  the  new  south  pier,  extending  it  350  feetaud 
within  six  cribs  or  300  feet  of  its  total  proposed  length.  The  contract 
valso  included  the  construction  of  the  140  feet  of  wing-dam  to  connect 
the  present  outer  end  of  the  south  pier  with  the  inner  end  of  the  new 
south  pier  extension.  All  the  above  piers  to  be  on  pile  foundations^aod 
the  wing  pier  of  two  rows  of  piles  24  feet  apart  filled  with  brush  and 
stoue.  Construction  began  on  June  5,  and  by  the  end  of  the  month  foar 
of  the  north  pier  cribs  were  under  way.  The  contract  provides  for  the 
completion  of  nine  cribs  and  the  pile-pier  during  the  ))resent  season, 
and  the  remainiug  eight  cribs  during  the  se^ison  following. 

The  north  pier  is  in  fair  condition,  needing  partial  decking  and  minor 
repairs.  The  north  revetment  needs  rebuilding  above  the  water  with 
sheet-piling,  to  exclude  sand  from  the  channel.  Sand  fencing  also  is 
required.  The  south  pier  needs  partial  refilling,  redecking,  and  minor 
repairs.  The  south  revetment  is  very  open  at  the  back,  admitting  sand 
freely  to  the  channel.  This  should  be  stopped  with  cedar  bark  and 
shingle  shavings  loaded  in  place  and  sand-fences  erected  to  arrest  the 
drift  on  the  beach. 

With  the  balance  of  about  $53,000  available  June  30,  1SS9,  after  de- 
ducting work  undei  contract,  it  is  proposed  to  add  the  six  remaining 
cribs  to  the  south  pier,  estimated  to  cost  $28,000;  to  rebuild  350  feet  of 
north  revetment,  deck  250  feet  of  north  pier,  and  make  minor  repairs, 
$5,000,  including  sand-fences;  to  refill,  redeck,  and  repair  the  soath 
pier  and  revetment  and  construct  sand-fences,  $6,000,  and  to  pay  in  i>art 
for  a  dredging  plant  with  two  months'  work,  $8,6i[K).  These  items,  with 
10  percent,  for  contingencies,  will  advantageously  use  the  balance  and 
carry  the  work  through  the  fiscal  year  ending  June  30,  1891,  for  which, 
therefore,  no  approi)riation  is  asked. 

The  Li^ht-Honse  EstabliHhineut  luaiutaius  a  sixth-ordor  light  near  the  end  of  the 
south  pier,  and  the  Life-Saving  Service  has  a  station  near  the  inner  end  of  the  north 
pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  iK  Grand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  186l> $270,682.00 

In  18*'> 419,l*.*iO 

Whole  amount  appropriated  from  1>(k^  to  1889,  inclusive ;{52,435.00 

Whole  amount  expended 441,491.57 

Money  statement. 

July  1,  18.88,  amount  available * $55. 377.81 

Amount  appropriated  by  act  of  August  11,1888 6U,000.00 

ii;),3n.8l 
July  1, 1880,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $4, 146.38 

July  1,  18>9,  outstanding  liabilities *^8ri.  OC* 

July  1,  1889,  amount  covered  by  existing  contracts 55,769.87 

60.204.25 

July  1,1889,  balance  a\ai\\v\\)\^ .^5, 173.56 
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Abstract  of  proposals  far  pier  construction  at  Ludington  SarboTf  Michigan,  received 

and  opened  December  31,  1^^. 

PIER  CONSTRUCTION. 


PUca: 

Foundation per  linear  foot. . 

Sheet do — 

Tirolxr: 

Oak perMfeet,  B.M.. 

Hemlock do — 

Pine , ,..do — 

Plaok,  pine... .do — 

Iron: 

KntB,  screw  and  washer  bolts,  per 
poand 

Drift- bolU  and  straps. . .per  poand. . 

Wrought  spike do  — 

Stone per  cord., 

Brush  ' do — 

Uredging  foundation. .  .per  cubic  yard. . 


Total,  seventeen  cribs 


h 

•SO 


$1.00 
.80 

30.00 
18  00 
23.00 
20.00 


.05 
.03 
.03] 
0.00 
6.25 
.50 


68,663.70 


i 

S' 

ee 

a 
e4 


$L00 
.25 

40.00 
21.00 
24.00 
20.00 


.06 
.04 
.06 
&00 
4.00 
.50 


70,482.53 


g 
^ 

H 


<4 


$0.66 
.16 

35.00 
19.75 
25.00 
20.00 


.05 
.03} 
.05 
8.00 
4.00 
.25 


68,677.21 


n 


$0.80 
.30 

40.00 
20.00 
22.00 
90.00 


.04 
.031 
.04 
6.60 
4.00 
.75 


63,641^01 


$0.80 
.28 

45.00 
18.50 
23.00 

ao.oo 


.05 
.04 
.05 
5.75 
400 
.60 


60,521.44 


I 
O 

a 


i 


$0.60 
.30 

40.00 
14.00 
20.00 
15.00 


.04 
.03 
.04 
6.50 
4.00 
.30 


52,417.07 


PILBPIER. 


K orway  pine  piles per  linear  foot. . 

Pine: 

Timber perM  feet, B.M.. 

Plank do.... 

Iron: 

Drift  bolts per  pound.. 

Spikes .do..-. 

Stone .....per  coitl. . 

Brush — do — 


Total,  pile-pier. 
Total  contract . 


h 

St 

'  "SO 

lUiam  T.  Cas- 
grain. 

§ 

i 

ero  B.  Herr 
ScCo. 

• 

P. 
P. 

^ 

^ 

^ 

9 

• 

e4 

m 

^ 

• 

$0.30 

$0.25 

$0.18 

$0.45 

$0.18 

23.00 

24.00 

26.00 

22.00 

23.00 

20.00 

25.00 

20.00 

20.00 

20.00 

.03 

.04 

.04 

.03^ 

.04 

.03} 

.05 

.05 

.04 

.05 

9.00 

8.U0 

9.00 

6.50 

6.00 

5.25 

4.00 

4.00 

4.00 

4.00 

4,  857. 19 

4, 080.  78 

3.907.68 

4,541.11 

3.710.88 

73,420.80 

74, 563. 31 

72,584.89 

68, 182. 12 

61,232.32 

$0.12 

20.00 
16.00 

.03 

.04 

6.50 

3.50 


3.150.10 
55,668.16 


*  Contract  entered  into  Februwy  25,  1888. 


COMMEKCIAL  STATISTICS  LUDINGTON  IIARBOR,  MICHIGAN. 

VeseeU  entered  and  cleared. 


Years. 


Fiscal  year— 

1684 

1885 

1886 

1887 

Iggg 

Calendar  year  1888 


Numbers. 


2,047 
1.468 
1,665 
1,442 
1,511 
1.778 


Revenue 
collected. 


$1,451.81 
425.  67 
520. 00 


TonnAge. 


260,800 
270, 316 
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KK6. 

IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

The  project  of  1866  was  to  connect  Pentwater  Lake  with  Lake  Mich- 
igan by  a  straight  cat  through  the  sand-beach  to  make  a  channel  150 
feet  in  width  with  a  depth  of  12  feet,  protecting  the  entrance  by  piers 
and  the  sides  of  the  cut  with  revetments. 

The  north  pier  projects  650  feet  into  the  lake  and  the  Bonth  pier  550 
feet,  with  1,500  feet  of  shore  revetment  on  each  side  of  the  cut  The 
width  between  the  piers  is  150  feet,  and  the  depths  in  the  protected 
entrance  vary  from  9  to  12  feet,  the  water  deepening  lakeward  from  the 
piers,  which  terminate  in  aboat  14  or  15  feet.  The  inadequacy  of  the 
channel  depths  is  owing  to  the  constant  intrusion  of  sand,  part  of  which 
is  driven  in  from  the  lake  by  the  wave.s,  but  a  much  larger  portion  forced 
through  and  over  the  piers  and  revetments  adjacent  to  the  beach.  These 
constructions  must  be  made  sand-tight,  and  suitable  fences  constructed 
to  arrest  the  sand  movement  before  reaching  them.  The  outer  400  feet 
of  the  north  pier,  consisting  of  crib- work,  is  in  good  condition,  bnt 
needs  300  feet  of  decking  and  minor  repairs.  The  inner  250  feet  of  old 
pile-pier  is  decaying,  and  being  comparatively  open  permits  the  pas- 
sage of  sand  through  it.  The  north  shore  revetment  is  in  about  the 
same  condition.  The  winds  deposit  sand  against  it,  and  the  action  of 
the  waves  and  passing  vessels  is  to  suck  the  SMid  and  water  into  the 
channel;  in  addition  to  which  larger  quantities  pour  over  the  top  da- 
ring the  prevalence  of  northerly  winds.  The  south  pier  is  in  good  cou- 
dition,  needing  some  stone  tilling,  but  the  south  revetment  is  even  in 
worse  condition  than  the  north,  the  portion  adjacent  to  the  beach  being 
decayed  and  the  sand  pouring  through  and  over  it.  The  inner  or  PeD^ 
water  end,  where  the  Chicago  and  West  Michigan  Railroad  terminates, 
needs  rebuilding. 

Nothing  was  done  during  the  past  year  beyond  procuring  some  ma- 
I  terial  for  repairs,  with  the  exception  of  some  dredging  which  wa«  begun 

on  June  3, 1889,  but  by  collision  the  dredge  was  immediately  disabled 
and  could  not  get  to  work  again  until  June  20.  The  endeavor  will  be 
made  to  cut  a  12foot  channel  through  with  a  width  of  48  feet  to  meet 
present  requirements. 

Proposals  were  opened  December  22, 1888,  for  the  construction  of  » 

crib  50  by  30  by  22J  feet  at  the  end  of  the  south  pier.    The  single  bid 

received  amounted  to  $7,502.21.    The  work  was  re-advertiseil,  and  on 

^  February  25,  1889,  seven  proposals  were  received,  the  lowest  being 

$5,239.62,  $2,300  below  the  lir.st  proposal.  The  crib  is  to  be  60  by  30 
by  22 J  feet,  on  pile  foundation.  Work  began  in  May,  and  at  the  dose 
of  the  year  the  crib  was  built  to  the  thirteenth  course.  Material  was 
procured  under  contract  for  the  repair  of  200  feet  of  the  south  revet- 
ment. 

With  the  working  balance  of  $2,500,  estimated  as  available  July  1, 
1889,  after  allowing  for  cost  of  dredging,  it  is  proposed  to  construct 
sand  fences  on  both  shores,  and  to  make  such  other  repairs  to  the  re- 
vetment as  the  funds  will  permit. 

The  existing  project  calls  for  the  construction  of  four  cribs  or  200  feet 
of  extension  to  the  south  pier,  but  the  depth  in  front  of  the  piers  is 
sufficient  for  the  present,  and  the  condition  of  the  channel  and  the  pro- 
tective works  is  such  as  to  make  it  imperative  that  they  should  be  so 
repaired  as  to  pieveAvt  fvitther  accessions  of  sand.  For  Ibis  pui-pose 
both  shore  revetme>iiU^  amou\i\\\i^VQ  'iJJf^l^^^i^^xA?^  feet  of  the  north 
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pier  should  be  fiheet-piled  and  otherwise  secured  agaiust  seepage  and 
wave  action.  The  work  will  cost  aboat  $10,300,  to  which  should  be 
added  part  cost  of  dredging  plant  and  services,  $8,600,  making  the 
estimate  for  1891,  allowing  10  per  cent,  for  contingencies,  $20,800. 

The  Ltght-Hoose  EstablishmeDt  maintams  a  sixth  order  harbor  light,  and  the  Life- 
Saviog  Service  a  station  on  the  north  pier. 

This  work  is  located  in  the  Michigai)  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

Original  estimated  cost  of  the  work,  lti66,  amended  in  1873  and  1884 (262, 820. 00 

Whole  amount  appropriated  from  1866  to  1889,  inclusive 225, 820. 00 

Whole  amount  expended 214,129.88 

Money  statement. 

July  1,1888, amount  available $5,214.78 

Amount  appropriated  by  act  of  August  11,1888 8,000.00 

13,214.78 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  J uljr  1,1888 $1,368.66 

July  1, 1889,  outstanding  liabilities 156.00 

J  aly  1 ,  1889,  amount  covered  by  existing  contracts 9, 192. 09 

10,716.75 

July  1,1869, balance  available 2,498.03 

{Amoun  t  (estimated )  req ui red  for  completion  of  ex isti ns  project 37, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    20, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


AbttraeUof  nrapoaaU  farfnrnishing  material  at  Peniwaiery  Mich,,  received  and  opened 

December  22,  1888. 


ITo. 


t2 
14 
f6 


Name  of  bidder. 


Stephen  Bedford 

Oeer  &Cnwford 

S.D.X:imbttrk 

Chicago  St  Lemont  Stone  Company, 

H.L. Holland,  receiver 

Parkhnrat  &  Wilkinson 


White  pine 

timber,  per 

M  feet.  bT  M. 


I 


I2L00 


Driit-bolta, 
per  pound. 


OmU. 


2.34 

i'oi' 


Edgringe, 
percoTO. 


$3.00 


Stone, 
per  cord. 


18.00 


aai 


Total 


*$796.32 
360.00 
120.00 
117.42 

329.60 
102.87 


*  Contract  entered  into  for  timber  February  18^  1888. 
t  Bid  accepted.    Formal  contract  waived. 


Jbeiraci  of  proposaU  for  improving  harbor  at  PenUoater,  Mich.,  received  and  opened  De- 
cember 22,  1888. 


Material. 


Foundation i>er  linear  foot. . 

8heet do — 

Timber:  ^^  ^    ^  «  ,, 

Oak perMfeet,  B.M-. 

HomUxdL do... 

Pine do... 

Plank,  pine do... 

Trim:  ^        .VI* 

Nnta,  screw  and  washer  bolta,  per 

pennd ■ 


HieroB. 
Herr.* 


$1.60 
.50 

40.00 
S&OO 
30.00 
34.00 


.07 


Material. 


Iron— Continued. 

Drift-bolta  and  straps  .per  pound. 

Wroufcht  spike ..do... 

Stone per  cord. 

Brush do... 

Dredginjc  foundation,  .per  cubic  yard. 


Total  for  one  crib. 


*  Sheeted. 


Hiero  B. 
Herr.* 


$0.06 
.07 

12.00 
6.00 
2.00 


7,603.21 


•mm^w.^       Qfk 


■f  9*7 
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Ah$traet  of  propo9al$  for  impravitig  harbor  at  Pemtwater,  2£%ek.,  reoaUed  ami  •paitf 

FobrHory  5,  1889. 


• 

.0 

<) 

u 

HatflriAL 

• 

1 

6 

t 

4> 

ll 

1 

1 

* 

1 

A 

ri 

& 

^ 

►  « 

H 

e 

^ 

fH 

A- 

•* 

«s 

^ 

h: 

PilM: 

Foimdatioii,  per  linear 

foot 

$1.00 

H.oo 

$1.80 

tLM 

$L50 

$L06 

$L4A 

Sheet  ^ .  .per  Hneiff  foot. . 

.50 

.40 

.40 

.83 

.40 

.86 

.31 

Timber: 

Oftk....MrMfeet,B.M.. 
HemlocK do. . . . 

45.00 

45.06 

50.00 

86.60 

40.00 

40.00 

4LM 

M.00 

S5.00 

85.00 

81.00 

94.00 

18lO0 

iQiei 

Piiie do 

96.00 

SO.  00 

80.00 

95.00 

97.00 

95.00 

19l» 

Plank,  pine do — 

SO.  00 

M.00 

96.00 

90.00 

90.00 

35.00 

SL» 

Iron: 

Niita,eorew  and  washer 

bolt* per  pound.. 

.05 

.06 

.66 

.061 

.66 

.05 

.an 

Drifte-bolti  and   etnps, 

ner  iK>iind 

.0*1 

.05 

.06 

.64 

.65 

.64 

.051 

wrousht  spike,  per 
ponnd. 

.06 
10.00 

.65 
11.50 

.06 
19.00 

.06 
&50 

.05 
lOiOO 

.04 
9.00 

.OS 

Stone peroord.. 

0.M 

Brush do — 

4  00 

5.00 

&00 

5.00 

4.  SO 

&00 

5.00 

Dredging  foundation,  per  on* 

bio  vard..... ■ 

1.50 

L50 

.80 

.66 

1.75 

LOO 

L8S 

wnr  ^nau. ...■...•. ■•••••..■• 

Total 

6,S».08 

6,740.68 

6,816.06 

5^988.68 

6^57183 

5^833.80 

5,98^51 

*  Contract  entered  into  Haroh  98k  1680. 


AUWaci  of  propo$aU  for  dredging  15,000  to  20,000  eMo  yards  of  WMierial  at  PoO- 
waier  Sarhory  Michigan,  received  and  opened  April  3,  1889. 


No. 

Name  of  bidder. 

Dredging, 

peronbw 

ysid. 

TotaL 

1 

Robert  tinoh 

Clmt#. 
17 

$3,400 

Contract  entered  into  April 

15,1889. 

COMMERCIAL  STATISTICS,   PENTWATER  HARBOR,   MICHIGAN. 

Ve»eeU  entered  and  cleared. 


Year. 


Fiscal  vear — 

1884 

1885 

1886 

1887 

Calendar  year  1888 

•Not  stated. 


Number. 


461 
187 


Revenue 
GoUeeted. 


$100.06 
66.17 
O 
(•) 


ToBBSge- 


4i,9» 


.  i 
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KK7. 

IMPROVEBiENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

The  original  ootlet  from  White  Lake  into  Lake  Michigan  was  little 
more  than  a  narrow  drain,  navigable  only  for  small  vessels. 

The  project  of  1866  was  designed  to  make  a  straight  entrance  200  feet 
in  width  between  piers  and  revetments  with  a  channel  depth  of  12  feet. 
As  eonstrnct^d,  the  north  pier  extends  450  feet  into  Lake  Michigan  with 
1,050  feet  of  revetment  pn  the  north  side  of  the  channel,  and  the  south 
pier  700  feet  with  1,150  feet  of  revetment. 

The  width  of  the  entrance  is  200  feet  and  the  depth  varies  fron)  8  to 
13  feet.  At  the  opening  of  navigation  this  season  but  7  feet  could  be 
carried  through,  the  lake  being  a  foot  below  its  normal  stage.  As  in 
similar  cases,  constant  shoaling  occurs  between  the  piers,  partly  from 
the  action  of  the  waves  at  the  entrance,  but  in  larger  amouQt  by  wash 
and  seepage  of  sand  through  the  loose  pile- work  and  filling  of  the  pile- 
piers  and  revetments  and  over  them,  in  the  vicinity  of  the  shore-line. 
The  crib- work  of  the  outer  350  feet  of  the  south  pier  is  in  fair  condition, 
needing  partial  decking  and  filling  and  minor  repairs,  but  the  inner 
portion,  consisting  of  pile-work,  and  the  entire  north  pier,  which  is  of 
similar  construction,  must  be  sheet-piled  on  both  sides  and  refilled  from 
the  water  up.  The  same  conditions  exist  with  reference  to  both  revet- 
ments, which,  furthermore,  are  decaying  rapidly  from  age  and  exposure. 
For  the  protection  of  the  channel  and  to  prevent  the  constant  intrusion 
of  sand  it  will  be  needful  to  sheet-pile  their  entire  length,  2,200  feet,  and 
later  to  partially  rebuild  them  above  the  water.^  During  the  season  of 
1888  extensive  repairs  were  made  to  the  upper  portion  of  the  north  pier 
for  700  feet  of  its  length,  and  new  filling  of  edgings  put  in  and  ballasied 
with  stone. 

Contract  was  made  in  February,  1889,  for  the  delivery  of  material  to 
repair  the  upper  portions  of  the  south  pier  and  north  revetment,  but 
so  far  as  practicable  the  available  funds  in  hand,  amounting  to  about 
$4,000,  will  be  used  towards  checking  the  movement  of  sand  into  the 
channel,  leaving  enough  to  redredge  in  the  spring.  In  April,  1889^ 
contract  was  msule  to  deepen  the  channel  by  dredging.  Work  began 
April  23  and  continued  to  June  2,  removing  6,343  cubic  yards  of  sand 
and  making  two  cuts  24  feet  wide  to  a  depth  of  12  feet,  for  the  tempo- 
raiy  relief  of  the  navigation. 

For  the  ensuing  fiscal  year  protective  measures  against  the  move- 
ment  of  sand  into  the  channel  are  necessary,  and  provision  should  be 
made  for  the  following  expenditures :  Sheet-piling  and  securing  on  both 
sides  and  refilling  450  feet  of  north  pier  and  400  feet  of  south  pier  at  a 
cost  of  $12,120;  decking  for  south  pier,  $600;  sheet-piling  the  revetment 
on  both  sides,  $5,500;  part  payment  and  use  of  dredging  plant,  $8,600. 
In  addition  two  new  cribs  should  be  built  on  the  north  pier,  costing 
$11,000.  The  shoaling  outside  and  above  the  present  north  pier  sweeps 
around  it  into  the  entrance  and  the  pier  needs  extension  as  a  defensive 
measure.  This  construction  will  still  leave  the  north  pier  three  cribs,  or 
150  feet,  short  of  its  projected  length.  With  10  per  cent,  for  contingen- 
cies, etc.,  the  estimate  for  1890-^91  is  $41,600. 

The  light-honse  establishment  maintains  a  foarth>order  flashing  coast  ligbt  on  the 
shore  and  a  sixth-order  harbor  light  on  the  sonth  pier.  The  Life  Saving  Service  has 
a  station  on  the  north  pier. 
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This  work  is  lacaied  in  the  Michigan  ooUeotion  district,  Michigan.     The  Deuoi 
X>ort  of  entry  is  Grand  Haven,  Mich. 

r 

Original  estimated  cost  of  the  work,  1886,  amended  in  1873  and  1884 |382,755.0B 

Whole  anionut  appropriated  1865  to*  1889 257,500.00 

Whole  amount  expended 250,391132 

Money  statemetU. 

July  1,  1888,  amount  available ^. |2,575i06 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

12,875.06 

July  1,  1889,  amount  expended  during  fiscal  year,  exolosive  of 

liabiliticB outotanding  July  1,  1888 $4,291.66 

July  1,  1889,  outstanding  liabilities 182.00 

J  uly  1 ,  1^89,  amount  covered  by  existing  contracts 3, 886. 46 

8,300.14 

July  1,  1889,  balance  available 4.274.9ii 

{Amount  (estimated)  requ  ired  for  completion  of  existing  project 65, 22S.  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  Jane  30,1891    41, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraot  of  proposals  for  furnishing  material  ai  White  Bwer,  Mich,, 

December  22,  1888. 


reoewed  and  speed 


' 


,• 


No. 


2 
3 
4 

6 
« 

7 

8 


Name  of  bidder. 


Stephen  Bedford* 


Hagen  &.  English 

S.  D.  Kimbark 

Thomas  \V.  Kirby 

Geer  6l  Crawford  t 

A.  H.  Peteric 

Chicago  and  Lemoot  Stone  Company, 

H.  L.Holland, receiver t 

Parkhurat  &  Wilkinson  % 


White  pine 

timber,  per 

Mfeet,fi.M. 


$21.00 


Drift-bolta, 
per  pound. 


Omtf. 


2.84 


2.05 


per  cord. 


$8.50 
3.50 


Stooet 
per  cord. 


$0.00 
8.50 


&50 


ToCaL 


a24 


$1.»145 

90LN 
2BX2i 

315.M 
871 44 


*  Contract  entered  into  for  timber  Febroary  25,  1880. 
t  Bid  accepted.    Formal  contract  waived. 
t  Contract  entered  into  for  stone  February  18, 1F88. 
§  Bid  accepted.    Formal  oontraot  waivea 


Abstract  of  proposals  for  dredgivg  10,000  to  12,000  cubic  yards  of  material  at  WhQs 

Ricer  Harbor j  Mich.^  received  and  opened  April  3, 1689. 


Mo. 


Name  of  bidder. 


Robert  Finch. 


Dwdgtoji, 

peronbio 

yard. 


(knt9. 
17 


Total. 


$^560 


Contract  entered  iatoApcfl 
19,1889. 
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COMMKRGIAL  STATISTICS,  WHITX  RIVKR  HARBOR,  MICHIGAN. 

Vessels  entered  and  cleared. 


Tlmoalyesr-' 

1884 

1886 

"   1886 

1887 

1888 

Calendar  year  1888 


Nunber. 


804 
1,418 
1,623 
1,885 
1,742 
1,408 


'  Berenne 
collected. 


$1,347.23 
476.16 
813.65 


Tonnase. 


262,440 
184,247 
147, 142 


ArHoles  entered  and  dearedy  year  1888.* 


Articles. 

Qnantities. 

Articles. 

Quantities. 

Xntend: 

Merchandise packaites.. 

Salt barrels.. 

Feed tons.. 

Floor.......... barrels.. 

11.990 
205 
446 
256 

9,400 
300 
105 

Cleared: 

Timber «feet,B.M.. 

Pickets naniber.. 

Shingles ; do 

Lath do.... 

Slabs cords.. 

Bailroad  ties number.. 

Apples barrels. 

61,158.000 

190.000 

19.770,000 

9,345,000 

Oatsand  com bushels.. 

lime barrels.. 

Coal tons.. 

18.544 
9,000 
2,000 

•Compiled  from  a  statement  ftimished  by  Mr.  George  R.  Hancock,  deputy  collector. 


KK8. 


IMPBOVEMENT  OF  MUSKEGON  HARBOR,  MICHIQAN. 

The  MaskegoB  Biver  has  a  drainage  area  of  about  2,400  square  miles, 
discharging  a  considerable  volume  into  Lake  Muskegon  and  usually 
maintaining  a  serviceable  outflowing  current  thence  into  Lake  Michigan. 

Between  1849  and  1866  the  local  intereste  improved  the  entrance  by 
building  slab  piers  and  revetments,  with  the  expectation  of  getting  rid 
of  a  shifting  bar  of  7  feet  that  lay  off  the  mouth.  These  piers  were  built 
converging  in  a  length  of  700  feet,  from  240  feet  apart  to  175  feet,  at  the 
outer  end,  and  in  1865  there  was  13  feet  of  water  between  them,  but 
the  7-foot  bar  had  transferred  itself  further  into  the  lake.  The  Gov- 
ernment project  of  1866  proposed  to  give  the  piers  greater  extension,  so 
as  to  cut  through  the  bar  to  17  feet  of  water,  but  the  natural  forces  kept 
pace  with  the  construction,  and  in  1869  it  was  found  that  the  bar  moved 
oat  as  fast  as  the  piers  were  extended.  Still  further  extensions  were 
made,  the  work  being  embarrassed  by  the  imperfect  original  slab  con- 
structions and  by  the  narrow  space  between  the  piers,  causing  frequent 
repairs  and  collisions.  In  1881  it  was  sought  to  remedy  the  difficulty 
by  projecting  an  outer  detached  north  pier,  leaving  300  feet  interval 
across  to  the  south  pier,  and  later  this  was  found  to  involve  further  ex- 
tension of  the  south  pier  to  give  it  the  greater  length.  By  1885  the  outer 
bar  had  been  so  far  gotten  under  that  a  dear  15  feet  could  be  carried 
in,  although  in  the  year  following  this  was  reiluced  to  14  feet,  and  in 
1^7  to  12^  feet,  with  13  feet  between  the  piers.  At  the  present  time 
there  is  a  navigable  depth  between  the  piers  of  14  to  17  feet,  and  outside 
them  14  feet,  with  the  deeper  contours  close  at  hand«  llv^^Nv^ssvA.'OcsAi^ 
the  problem  of  the  outer  bar  is  near  soluticm^  ot  \i«b!^  T«M3sis^  SX^^Xs^  ^^ 


if  I 
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f  m' 


2182     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

is  also  clear  that  the  wash  and  drift  of  sand  into  the  channel  between 
the  piers  have  largely  redaced  the  depth  it  wonld  have,  dae  to  the  flow 
of  the  river  and  the  contraction  of  the  entrance.  Farthermore,  it  bag 
been  shown  by  experience  that  the  150-foot  opening  between  the  end  of 
the  old  north  pier  and  the  outer  detached  portion  shoald  be  closed  to 
prevent  eddies  and  accidents.  At  the  present  time  the  north  pier  has 
a  total  projection  of  1,050  feet  beyond  the  shoreline,  which  has  greatly 
advanced  since  the  works  were  began.  The  north  revetment  has  a 
length  of  1,450  feet.  The  soath  pier  projects  800  feet,  and  the  soatii 
revetment  ia  1,500  feet  long.  To  complete  the  existing  project  8  cribs 
or  400  feet  of  the  south  pier  are  yet  to  be  added.  The  condition  of  tiie 
piers  in  general  is  good,  although  the  extreme  outer  crib  of  the  north 
pier  has  slip{)ed  from  or  broken  down  the  piles  upon  which  it  was  sap- 
posed  to  rest,  and  has  thrust  its  outer  end  into  the  lake,  projectiog 
downward,  apparently  intact,  with  its  front  a  foot  under  water  and  the 
rear  end  7  feet  above  it.  The  north  pier  needs  some  decking  and  fill- 
ing. The  old  slab  revetments  on  both  sides  need  thoroagh  shee^piling 
and  other  repairs  for  their  entire  length.  About  350  feet  of  the  old  south 
pier  of  pile- work  should  be  stoutly  sheet-piled  on  both  sides. 

During  the  past  year  no  work  has  been  done  other  than  preparatory. 
Materials  were  purchased  for  closing  the  gap  in  the  north  pier,  and  for 
repairs  to  north  pier  and  revetment,  and  contract  was  made  February, 
1889,  for  the  construction  of  five  of  the  eight  remaining  cribs  on  the 
south  pier,  50  by  30  by  24^  feet,  on  pile  foundation. 

At  the  close  of  the  year  the  repair  materials  had  been  delivered,  and 
the  cribs  were  in  course  6f  construction,  one  to  the  thirteenth  coarse, 
one  to  the  fourteenth,  and  two  to  the  second  course. 

With  the  estimated  working  balance  of  about  $13,000  remaining  after 
allowing  for  cost  of  repairs,  etc.,  now  in  progress,  it  is  proposed  to  re- 
store the  equilibrium  of  the  outer  crib,  and  close  the  gap  in  the  north 
pier,  to  double  sheet-pile  the  pile  portion  of  the  south  pier,  and  make 
other  minor  repairs,  holding  a  balance  for  operations  in  the  spring. 

For  the  ensuing  year  provision  should  be  made  as  follows:  Complete 
the  south  pier  by  adding  the  then  remaining  three  cribs,  costing 
$18,000 ;  sheet-pile  3,000  feet  of  old  slab  revetment,  $15,000 ;  part  cost 
and  service  of  a  dredging  plant,  $8,600;  contingencies,  etc,  $4,400, 
making  the  total  requirement  for  1891,  $46,000. 

The  Light-Hoase  EstabliBbment  maiDtaias  a  foarth-order  coast  light  ou  the 
Bouth  shore,  and  a  Bixth-order  harbor  light  on  the  soath  pier. 

The  Life-SaviDg  Service  has  a  station  on  the  north  pier. 

The  work  is  located  iu  the  Michigan  collection  district,  Michigan.  Thenearcflt 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  amended  in  1869,  1873,  1881,  and 

1H84 $326,075.00 

Whole  amount  appropriated  from  1866  to  1889,  inclusive 279,000.00 

Whole  amount  expended • 236,54a.^ 

Money  statement 

July  1,  1888,  amount  available $1,364.18 

Amount  appropriated  by  act  of  August  11, 1888 45,000.00 

46, 364.  la 
July  1,  1889,  amount  expended  during  fiscal  year,  exdosive  of 

liabilities  outstandiug  July  I,  IS69 .  -     $3,789.98 

July  1,  1889,  outstandiug  liabilities 120.00 

July  1,  1889,  amount  covered  by  existing  contracts 26, 615. 99 

30,585.97 

July  1, 1889,ba\auc<i  aviM\a\Afi> 15,838.21 


APPENDIX  KK — KEPOBT  OF  MAJOR  LUDLOW. 


2183 


{Amoant  (estimated)  required  for  completion  of  existing  project f47, 075. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  anetiO,  1891    46,000.00 
Submitted  in  compliance  with  requirements  of  soctioas  2  of  river  and 
harbor  acts  of  1866  and  iat>7. 


Abstract  of  proposals  for  improving  harbor  at  Muskegon^  Mich,,  received  and  opened  De- 

cember  22,  1888. 


Pflea: 

Foundation,  per  linear  foot 

Sheet,  per  linear  foot 

Timber: 

Oak. per  1,000  feet.  B.M 

Hemlock,  per  1, 000  feet,  B.  M 

Pine,  per  1, 000  feet.  B.  M 

Plank: 

Pine,  per  1,000  feet,  B.H 

Iron: 

K.  S.  and  W.  bolts,  i>er  ponnd 

Drift  bolts  aod  straps,  per  pound 
Wrought  spike,  per  pound 

Stone,  per  oord ^ « 

Brush,  per  eord 

Dredging  fonndation,  per  cubic  yard. 

Total  for  one  crib 

Total  for  flye  oribs 


1.  EdWATd 

G.Croeby. 


6, 
27. 


$1.00 
1.00 

40.00 
17.00 
24.00 

18.00 

.05 

.04 

.05 

9.00 

4.00 

.30 

40S.31 

026.55 


2.  Hagen  St, 
Sngiiah. 


$1.00 
.28 

40.00 
22.00 
27.00 

20.00 

.05 

.05 

.05 

7.00 

4.00 

.50 

6, 147!  77 

25,738.85 


3.  Charles 
Bemer.* 


$0.05 
.30 

40.00 
22.00 
26.00 

18.00 

.05 

.03^ 

.05 

7.50 

4.00 

.70 

6,028.52 

25,142.00 


4.  Hiero 

B.  Herr 

&Co. 


$1.00 
.40 

40.00 
20.00 
24.00 

20.00 

.00 

.05 

.00 

11.00 

5.00 

.50 

5.738.88 

98,«8L90 


^Contract  entered  into  February  26, 1889. 

Abstract  of  proposals  for  furnishing  material  at  Muskegon,  Mich,,  received  and  opened  De- 
cember 22,  1888. 


1 
Name  of  bidder. 

• 

Phie. 

Xorway  pine  piles, 
per  Imear  foot 

Drift    bolts,    per 
poand. 

Or- 

t 

Ko. 

Timber,  per 
1,0C0  feet, 
B.M. 

Brush,   per 
cord. 

8 

1 

1 

Stenhen  Bedford 

*$18.00 

*$18.00 

Genu. 
•15 

Cfnts. 

• 

$9.00 
8  SO 

2 

Thom&A  W.  KirbT 

a 

G-eer  ic  Crawford •• 

$3.40 

•    «         •    >    a    ■ 

4.00 

t|2.  00 

"2. 00 
3.00 

4 

5 

S.D.B:iml»ark 

E.O.CrosbT 

22.66 

'i&oo 

15* 

2.34 
3 

6  66 

0 

A.  H.  Petrie 

7 

Chicago  and  Lemont  Stone  Company, 

H.  L.  Holland,  receiver. 
Parkhnrst  &  Wilkinson 

18.24 

'« 

:2.05 

•Contract  entered  into  February  18, 1880.  fOontiact  entered  into  February  22, 1889. 

jBids  accepted ;  formal  contract  waived. 

COMMXBCIAL  STATISTICS,   MUSKEGON  HAHBOR,  MICHIGAN. 

Vessels  entered  and  cleared. 


Years. 


Fiscal  year— 

1884 

1885 

1886 

]^gg7 ....i. 

Calendar  year  1888 


Number. 


7,160 
6,112 
5,643 
1.746 
2,635 


Revenue 
collected. 


$4,987.00 
1,621.34 
1,025.17 


Tonnage. 


232,007 
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\  \  IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 
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This  harbor  is  at  the  mouth  of  Grand  Eiver,  the  largest  in  the  State, 
with  a  drainage  area  of  some  5,300  square  miles.  In  its  onginal  coodi- 
tioD  the  river  discharged  across  the  open  sand  beach  between  high  sand 
dunes,  but  its  volume  was  sufficient  to  maintain  a  shifting  and  variable 
entrance  channel  of  8  or  9  feet  in  depth  with  15  to  18  feet  iu  the  stream 
inside. 

Prior  to  work  by  the  United  States,  shore  revetments  on  the  soutli 
side  and  a  harbor  pier  with  beacon  light  and  fog  bell  were  maiutaiued 
by  the  Detroit  and  Milwaukee  Kailroad,  which  had  its  terminus  ami 
depots  on  the  north  bank  of  the  river,  opposite  the  present  towu  of 
Grand  Haven. 

The  original  project  of  1866,  with  subsequent  modifications,  provided 
for  a  channel  400  feet  in  width  and  a  navigable  depth  of  18  feet,  by 
means  of  parallel  piers  projecting  into  the  lake  and  extensive  shore  aoil 
channel  revetments  on  both  banks.  In  1880  the  project  was  enlarged 
to  provide  for  a  considerable  extension  of  both  piers  at  a  cost  additioual 
to  the  original  estimate  of  about  $300,000,  with  the  object  of  traversing 
the  outer  bar  and  reaching  the  20  foot  contour  in  the  Take. 

As  now  existing  the  north  pier  projects  about  1,000  feet  and  the 
south  pier  1,350  feet  beyond  the  shore  line,  with  1,850  feet  of  shore  re- 
vetment on  the  north  side  and  2,350  feet  of  shore  revetment  and  1,600 
feet  of  channel  revetment  on  the  south  side.  The  north  pier  still  lacka 
750  feet  of  its  projected  development  and  the  south  pier  550  feet.  Three 
cribs,  or  150  feet,  are  to  be  added  to  the  north  pier  during  the  present 
season.  Both  piers  are  generally  in  good  condition,  needing  only  minor 
repairs.  The  revetments,  particularly  on  the  south  side,  n^d  consider- 
able repairs,  part  of  which  are  in  progress.  The  north  revetment  is  iu 
good  condition,  but  should  be  extended  abouv  1,500  feet  to  reach  the 
bend  of  the  river.  This  can  be  done  by  a  cheap  sheet-pile  constructioD 
costing  $4  or  $5  per  linear  foot. 

Within  the  piers  and  the  protected  portions  of  the  river  the  channel 
depths  vary  from  3  to  4  fathoms.  Outside  the  piers  the  depth  is  less 
and  somewhat  variable,  ranging  between  14  and  16  feet^ 

During  the  past  fiscal  year  extensive  repairs  were  made  to  the  south 
revetments,  and  these  are  still  in  progress,  consisting  of  the  cnttiog 
down  of  rotten  timber,  replacing  with  new,  and  restoring  the  filling  of 
edgings  and  stone.  The  above  with  purchased  material  and  hired 
lalK)r. 

Contract  was  made  in  February,  1889,  for  building  three  cribs  50  bj 
30  by  26  feet  on  pile  foundations  to  extend  the  north  pier.  Work  wad 
begun  in  May,  and  at  the  close  of  the  fiscal  year  two  cribs  had  been 
built  to  the  twentieth  course,  ready  for  sinking  in  place,  and  the  third 
to  the  twelfth  course,  and  the  foundation  for  the  first  crib  had  been  pre- 
pared. It  is  proposed  with  the  balance  of  about  $3,000,  which  will  re- 
main after  deducting  cost  of  contract  and  repair  work  now  in  hand,  to 
construct  fences  costing  about  50  cents  per  linear  foot  on  both  sides,  and 
particularly  the  south  shore,  to  prevent  the  movement  of  sand  from  the 
beach  into  the  channel,  and  to  hold  the  remaining  sum  for  such  work  as 
shall  be  found  most  urgent  next  spring,  and  until  further  appropriation 
shall  have  been  made. 

For  the  fiscal  year  1890-'91^  provision  should  be  made  for  extending 
the  north  revetment  a\>o\xV  l^tiSiKi  ^^^v.^  ^\»  «».  ^^\x^^tie^  cost  of  $6,750. 
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Decking  800  feet  of  the  north  pier  outside  tlie  sbore  line,  $800;  filling 
and  repairing  north  pier,  $400 ;  and  paying  one-fourth  the  cost  of  a 
dredging  plant,  with  two  months'  work,  $8,600.  Ten  new  cribs  should 
be  built,  4  on  the  south  pier  and  6  on  the  north  pier,  at  an  estimated 
cost  of  $53,000.  The  number  of  cribs  estimated  for  is  about  what  can 
be  properlj"  considered  as  a  season's  work  under  one  contract,  and  their 
construction  will  still  leave  6  cribs,  300  feet  of  north  pier,  and  7  cribs, 
350  feet  of  south  pier,  to  be  completed.  The  total  of  the  above  items, 
increased  by  ten  per  cent,  for  contingencies,  etc.,  is  $76,500,  which 
Should  be  appropriated  for  1891. 

The  conditions  at  Grand  Haven  are  altogether  more  favorable  to  the 
construction  of  a  wide  and  deep  entrance  suitable  for  both  local  com- 
merce and  as  a  harbor  of  refuge  in  case  of  need  for  the  general  com- 
merce, than  at  any  other  [loint  on  the  east  shore,  and  the  &vorable  re- 
sults thus  far  obtained  by  the  construction  of  piers  and  revetments, 
aided  by  the  large  volume  of  the  river,  are  such  as  to  warrant  the  ex- 
pectation that  the  further  expenditures  needed  to  complete  the  project 
will  be  correspondingly  justified.  The  immediate  need  is  for  the  Exten- 
sion of  both  piers  to  about  the  twenty-foot  contour  in  the  lake,  beyond 
which  point  the  water  deepens  sharply'.  It  is  possible  that  some  further 
extension  may  be  required  tii  the  future,  but  so  far  as  the  indications  can 
be  studied  from  the  information  of  record,  such  extension  would  in  any 
case  be  moderate. 

Attention  is  invited  to  the  fact  that  about  three  seasons'  work  is 
needed  to  complete  the  piers,  although  the  remaining  23  cribs  could  be 
put  in  in  two  seasons  by  making  separate  contracts  for  each  pier. 

The  Light  House  Establishment  maintains  a  foarth  order  flashing  coast  light  sooth 
of  the  entrance,  aod  a  sixth  order  li^ht  on  the  south  pier,  with  duplicate  fog-signals. 

The  Life  Saving  Service  has  a  station  on  the  north  pier,  inside  the  shore-line. 

This  work  is  situated  in  the  Michigan  collection  district,  Michigan.  Grand  Haven 
ia  a  port  of  entry. 

Original  estimated  cost  of  the  work,  1866,  amended  iti  1880 |652,770.47 

Whole  amount  appropriated  from  1852  to  1889,  inclusive 549,366. 15 

Whole  amount  expended 521,237.83 

Money  statement, 

July  1,  1888,  amount  available 1...  $10,907.17 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

35, 907. 17 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1888. 17,396.85 

July  1,  1889,  outstanding  liabilities 382.00 

July  ir  1)^}  amount  covered  by  existing  contracts 19, 647. 04 

27,425.89 

July  1, 1889,  balance  available $8,481.28 

{Amount  (estimated )  required  for  completion  of  existiuff^roject 103, 404. 32 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  nne  30, 1891    76, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Ah9traot  of  pravoBaU  far  Ur%i$kin§  material  at  Grand  Havmi,  Mick.,  reoeUed  and  9fad 

Deoember  22,  188«. 


No. 


2 

8 


6 
6 
7 


Name  of  bidder. 


Stephen  Bedford | 


HAgen  A.  SnglUh 
ThomM  W.Sirby. 


CaUer  it  8*T»ge  Lamber  Com-  < 
pany.  ( 

Geer&  Crawford 

S.D.Klmberk 

Chicago  and  Lemont  Stone  Com- 
peaj. 

Parkhnrst  ik  WUkinaon 


Pine. 


Timber, 

perl.OuO 

feet,B.M. 


$18.00 


10.75 


Planlc. 
perLOOO 
(eot,B.H. 


$13.60 


Drift 

bolts,  per 

ponnd. 


CenU. 


2.84 


2.06 


Edginga, 
per  cord. 


$Lao 


2.10 


SUhm, 
per  cord. 


ToUk 


$7.9e 
ft.  50 


8.60 


7.1 


•l,44iW 
1,556.51 

1,S5SlS0 

im.m 

USU.II 
281.15 

1,4a  IT 

^« 


^Contract  entered  Into  for  atone  Febmary  IB.  1880. 
tContraot  entered  into  for  edcinga  Febmary  21, 1889. 
tContract  entered  into  March  2, 1880. 
^Bid  accepted.    Formal  contract  wai^d. 

AMraet  of  proposals  for  improving  harbor  at  Grand  Haven,  Mioh,,  received  and  off»ii 

December  ^,19^, 


Piloe: 

Foandati«i,  per  linear  foot 

Sheet,  per  linear  foot 

Thnber : 

Oak.  ptor  1,000  foet,B.M 

Hemlock,  per  1.000  foet,B.M 

Pine.per  1.000  feet.  B.M 

Plank: 

Pine. per  1.000  feet, B.M 

Iron: 

Nuts,  screw,  and  washer  bolts,  per 
pound. 

Drift  bolts  and  straps,  per  pound  — 

Wrought  spike,  per  poand 

Stone,  per  cord 

Bmsb,  per  cord 


Dredging  foundation,  per  cubic  yard 

Totalfor  one  crib 

Total  for  three  cribs 


1.  Hiero  B. 
Herr  ikCo. 


$L00 
.iO 

40.00 
22.00 
28.00 

22.00 

.06 

.05 

.00 

11.00 

4.00 

.50 

5.050.02 

17. 879. 76 


*2.  Charles 
Bemer. 


$0.05 
.30 

40.00 
22.00 
26.00 

l&OO 

.05 

.034 

.05 

7.60 

4.00 

.60 

4.085.63 

14,956.66 


3.Ha«en& 
En^iah. 


$L06 

.28 

40.00 
23.00 
27.00 

20.00 

.05 

.04 

.06 

7.75 

4.60 

.50 

5.164.24 

15,492.72 


4.  Thomas 
W.Kirl^. 


$0.06 
.23 

86.00 
2SbO0 
27.00 

22.00 

.06 

.05 

.05 

11.50 

4.00 

.50 

6,077.40 

18,232.47 


&  White 
ft  Ftaich. 


IO.M 
.% 

4k» 

27.00 

20.10 

.01 

.04 
.05 
9.» 
4.00 


17.WL01 


^Contract  entered  into  February  26.  1889. 
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VeaseU  entered  and  cleared. 


Fiscal  and  calendar  years. 


Fiscal  year  1884... 
Fiscal  year  1885  .. 
Fiscal  year  1886... 
Fiscal  year  1887... 
Fiscal  year  1888... 
Calendar  year  1888 


Number. 


2.831 
1.634 
1,884 
1,207 
1.888 
1,806 


BoTetiue 


$5^221.81 
1,066.43 
1,54a  82 


on.  ISO 
1.036.611 
1. 405,100 
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Articlft  entered  and  clearedy  1688. 


Artkilef. 

QoantitlM. 

Artiolea. 

QaantittM. 

Cntend: 

Herebaiidite toiui.. 

Inm  ora......... do.... 

79«fi00 
33.000 

Cleared : 

Lumber feet,B.M.. 

MerchandiM tons.. 

Pig  iron do 

62,000.000 
19.500 
16,000 

K  K  10. 

IMPROVEMENT  OF  BLACK  LAKE  HARBOR.  MICHIGAN. 

Prior  to  18(i6k  the  harbor  com inissioDers  of  HollandyOn  Blaek  Lake, 
lad  made  a  new  outlet  into  Lake  Michigan  by  catting  through  the 
)each  and  permitting  the  accamulated  waters  of  the  inner  lake  to  pass 
mt.  This  was  done  in  a  night,  bat  the  eroded  material  was  spread  out 
n  front  of  the  entrance,  forming  a  bar,  with  5^  feet  of  water.  The  banks 
¥ere  then  revetted  with  brnsh  piers,  and  these  extended  into  Lake 
Michigan  by  means  of  cribs  on  brash  bottoms. 

The  project  of  1886  proposed  extending  the  piers  about  275  feet  to 
*each  the  12  foot  carve,  and  later  farther  extensions  were  made,  bat  at 
lo  time  has  the  condition  of  the  channel  been  satisfactory ;  since  the 
ibsence  of  any  serviceable  current  in  the  entrance,  through  which  the 
low  is  as  often  in  one  direction  as  in  the  other,  combined  with  the  vast 
novement  of  sand  under  the  influence  of  wind  and  waves,  and  the  per- 
neability  of  the  piers  and  revetments,  have  combined  to  reduce  the 
lepth  as  often  as  the  dredge  could  increase  it  As  much  as  11  feet  has 
!>eeu  obtained,  and  as  little  as  5  feet  and  6  feet  have  followed. 

If  the  harbor  is  to  be  kept  open,  it  is  evident  that  means  must  be 
:aken  to  prevent  the  sand  from  reaching  the  channel,  at  least  so  far  as 
ibore  protection  can  effect  the  purpose,  and  thereby  enable  the  dredge 
o  make  and  maintain  a  navigatiou. 

As  now  constructed  the  north  pier  has  a  projection  beyond  the  shore 
)f  GOO  feet  and  the  south  pier  780  feet,  with  1,270  feet  of  revetment  on 
[he  north  side  of  the  cut  and  900  feet  on  the  south  side.  In  addition, 
some  old  wing  revetment  has  been  constructed  in  Black  Lake  to  hold 
the  shore  line.  The  piers  are  200  feet  apart  at  the  outer  end,  termin- 
ating in.  12  feet  to  15  feet  of  water,  with  greater  depth  immediately  be- 
yond them  in  the  lake.  But  between  the  piers,  while  a  large  portion 
[)f  tlie  channel  from  Black  Lake  nearly  to  the  line  of  the  foreshore  car- 
ries 10  to  12  feet  of  water,  between  the  shore-line  and  the  ends  of  the 
piers,  for  a  distance  of  300  feet,  the  depth  is  almost  uniform  at  5^  to  6 
feet  from  side  to  side.  In  other  words,  the  sand -fences  on  both  sides 
of  the  cut  have  to  a  considerable  extent  protected  the  inner  portion  of 
the  channel,  but  on  reachinjg  the  shore  the  beneficial  effect  of  these  is 
lost,  and  the  permeability  and  low  elevation  of  the  piers  and  revetments 
permit  large  accumulations  of  sand  through  and  over  them.  During 
the  last  season  repairs  were  made  to  these  constructions  nearly  to  the 
limit  of  the  small  amount  to  the  credit  of  the  work.  It  is  needful,  as 
3oon  as  possible,  to  supplement  these  repairs  by  extensive  sheet-piling 
yn  both  piers  and  revetments,  and  prevent  further  sand  accumulations. 
Sand-fences  are  needed  to  increase  the  remoter  protection ;  and  to  aid 
l;he  sheet-piling,  cedar  bark  and  shingle  shavings,  which  have  been 
found  excellent  material  to  check  the  seepage  of  sand  and  water  when 
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properly  applied  and  secured.  For  this  purpdse  edgings  and  slabs  and 
such  like,  however  heavily  ballasted,  cannot  be  relied  upon.  Tbelak« 
sand  IS  fine  and  will  pass  almost  where  water  can.  Edgings  will  oo( 
pack,  and  will  roll  and  move  when  exposed  to  the  sea  or  the  suction 
of  a  passing  vessel..  The  water  flows  through  and  the  sand  with  it 
What  is  required  is  a  material  into  which  the  sand  will  mat,  ami,  by 
filling  the  interstices,  arrest  its  own  movement.  The  bark  and  sbav- 
ings  referred  to  are  waste  products,  with  but  little  commercial  valoe, 
and  in  most  localities  in  lumber  districts  can  be  had  for  the  hauling. 

The  Government  dredge  is  now  under  orders  for  Black  Lake  as  soon 
as  it  can  complete  its  work  where  now  engaged.  The  available  balance 
for  dredging  is  $400,  but  the  citizens  of  Holland,  for  the  sake  of  gettinfc 
temporary  relief,  pro|K)8e  to  subscribe  sufficient  money  to  enable  the 
dredge  to  made  at  least  one  cut  of  25  feet  through  the  channel. 

For  the  ensuing  fiscal  year  the  following  pro\isional  estimate  is 
made: 

Sand-fences $1,000 

Sheet-piling,  etc.,  2, 170  feet  of  revetment,  at|3.50 7,600 

Minor  repairs,  stone-filling,  and  sheet-piling,  ^ierswhen  neeessary 2,500 

Part  piirrthase  and  three  months'  use  of  dredging  plant 9,6S0 

Contingencies,  etc ••.. 8|7^ 

Total  estimate,  1891 |O,500 

The  Light- House  Entablishment  maintains  a  fifth  oi^er  barlior  light,  and  the  Life 
Saving  H«rvice  a  station  on  the  soath  pier. 

The  work  is  locat-ed  in  the  Miohigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

Original  estimated  cost  of  the  work,  18G6;  amended  in  1873,  1879,  and 

1884 1309,071.44 

Whole  amonnt  appropriated  1852  to  1888,  inolnsive 264,615.31 

Wbole  amount  expended 264,143.84 

Money  statement 

Jnly  1,  1888,  amonnt  available 18,523.81 

Amount  appropriated  by  act  of  Augnst  11,  1888.... 5,000.00 

7,523.81 
July  1,  1889,  amonnt  expended  during  fiscal  year,  ezolnsive  of  liabilities 
outstanding  July  1,  1«88 7,052.34 

July  1,  1889,  balance  available * 471.47 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    23, 50U.  00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  180C  and  1867. 
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Vessels  entered  and  cleared. 


Years. 


Fiscal  year — 

1884 _ 

1885 

18WJ 

1887 

CaJeuclar  year  1888 , 


Number. 


121 

67 


60 


\ 


Bavenne 
collected. 


$312.54 
10.57 
(*) 
(•) 


ToaBiftt. 


3.0W 
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K  K  IX. 

IMPROVEMENT  OF  8AUGATUCK  HARBOR,  MICHIGAN. 

The  towu  of  Saagatack  is  situated  on  the  Kalamazoo  Kiver,  about 
14  miles  above  its  month.  The  drainage  area  of  the  stream  covers  some 
,750  square  miles;  its  volume  is  large  and  current  usually  strong.  T]ie 
iver  now  maintains  a  navigable  channel  of  8  feet  and  upwards  as  far 
ks  Saugatnck,  and  if  suitably  regulated  and  protected  could  be  made  to 
naintain  10  or  12  feet.  The  natural  difficulties,  however^  are  more  than 
isually  formidable. 

Prior  to  1867,  when  it  was  first  examined,  a  local  improvement  com- 
>aDy  had  raised  $30,000  by  subscription,  and  invested  it  in  the  con- 
struction of  500  feet  of  slab-piers  and  revetments  on  the  north  side  of 
he  mouth,  and  1,575  feet  on  the  south  side,  with  the  purpose  of  remov- 
ng  the  bars  obstructing,  the  entrance.  The  depth  obtained  by  these 
vorks  seems  to  have  been  about  7  feet.  The  earliest  project,  that  of 
L867,  proposed  the  extension  of  the  piers  200  feet  apart  to  the  12foot 
mrve  in  the  lake,  a  distance  of  416  feet  and  1,632  feet,  respectively,  with 
lie  object  of  securing  a  channel  of  10  or  12  feet  depth.  As  these  piers, 
x>gether  with  the  necessary  dredging  and  other  adjuncts,  would  cost 
>ver  $200,000,  and  as  in  any  case  extensive  revetments  would  be  needed 
nside  the  mouth  for  considerable  distances,  it  was  decided  to  undertake 
»hese  works  first  and  maintain  the  existing  piers  by  suitable  repairs 
md  modifications. 

As  now  existing  both  piers  project  200feet  beyond  theshore  line,  which 
las  advanced  since  1867  by  some  250  feet,  the  angle  of  the  piers  with  the 
shoreline  being  such  that  the  end  of  the  north  pier  is  about  opposite 
:he  base  of  the  south  pier.  The  north  pier  is  apparently  open  pile- work 
torn  the  subsidence  and  loss  of  the  filling,  and  the  waves  and  sand  wash 
/hrough  it  freely.  The  south  pier  is  of  better  construction  and  less  per- 
neable.  ^o  additions  have  been  made  to  these  constructions  since  1876. 
The  old  north  revetment  is  in  a  ruinous  condition,  and  what  remains  of 
t  near  the  lower  bend  of  the  river  should  probably  be  taken  out.  Less 
ittention  was  given  to  this  side  of  the  stream,  as  the  south  or  concave 
lide  is  that  against  which  the  stream  presses  and  needed  regulation. 
The  south  revetment  is  some  3,650  feet  in  length,  i  eaching  to  and  around 
)he  lower  bend  of  the  river.  The  latest  portions  of  it  were  built  in 
1874,  and  the  structure  above  the  water,  including  the  piles  which  sup- 
port it,  is  nearly  all  rotten,  except  where  new  material  to  a  moderate 
imount  has  been  introduced  to  save  it  from  destruction.  The  filling 
las  sunk  to  below  the  water-line,  and  the  river  passes  through  it  near 
}he  bend,  and  out  again  into  the  channel  further  down. 

If  this  navigation  is  to  be  maintained  radical  measures  are  needful, 
ind  unless  this  is  the  intention  it  would  seem  better  to  abandon  it  alto- 
^ther  than  to  spend  money  on  repairs  in  the  useless  attempt  to  prolong 
)he  life  of  dilapidated  structures  that  in  the  course  of  a  few  years  at 
post  must  be  largely  rebuilt  or  perish  altogether.  Tbe  greatest  difficulty 
X)  contend  with,  one  which  has  existed  from  the  beginning,  and  which 
las  neutralized  both  the  power  of  the  stream  and  the  aid  given  it  by 
;he  shore  revetments  and  constructions,  is  the  broad  expanse  of  naked 
^nd  that  lies  on  the  north  side  of  the  river  and  for  a  distance  of  tliree- 
bnrths  of  a  mile  adjoins  it  in  the  reach  between  the  lower  bend  and  the 
ibandoned  village  of  (Singapore  in  the  bend  above.  Over  this  desert 
lie  sand  is  in  constant  movement  with  the  wind^  aud  ^\^^^  ^^^  ^xsss^- 
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mooB  qaao  titles  of  it  pour  into  the  river  and  are  transported  by  the 
current  into  the  lower  reach  and  beyond  the  piers.  If  anything  is  to 
be  done  towards  deepening  the  navigation  it  is  imperative  to  revet 
the  north  bank  to  above  the  sand  hills,  and  fence  those  in  the  vicinity 
of  the  river,  so  that  the  inflax  of  sand  may  be  stopped.  With  this  hos- 
tile factor  eliminated  the  remaining  revetments  can  be  sheet-piled,  and 
the  piers  extended  800  feet  to  the  15-foot  curve,  which^  with  dredgiog 
from  time  to  time,  will  maintain  a  12-foot  navigation  as  was  originidlj 
projected. 

The  cost  of  this  work  is  ronghly  computed  at  $300,000. 

During  the  past  year  nothing  was  done  except  to  contract  for  the  de- 
livery of  some  repair  material.  As  these  repairs  pertain  to  the  apper 
portions  only  of  the  south  revetment,  and  as  the  real  requirement,  if 
any,  is  to  make  those  revetments  tight  below,  the  question  as  to  Uie 
best  disposition  of  the  repair  materials  will  be  considered,  and  until  it 
can  be  decided  what  measures  should  be  taken  with  re^rd  to  the  fntore 
navigation  no  appropriation  is  asked  for  the  ensuing  year. 

The  Light-Honse  Eatablishment  main  tains  a  fifth-order  harbor  light  on  the  aootii 
pier. 

This  work  is  located  in  the  Michi|;an  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  1867,  modified  in  1869,  1870,  1875, 

and  1882 ., $175,699.46 

Whole  amount  appropriated  from  1868  to  1889,  inclusive 140, 439. 00 

Whole  amount  expended 134,996.88 

Money  statement 

July  1, 1888,  amount  available T I $963.37 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

5,963.37 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $543.25 

July  1,  1889,  amount  covered  by  existing  contracts 1, 871. 70 

2,414.95 

July  1,  1889,  balance  available 3,566.42 


Ahsfraot  qf  propoaaU  for  fumUking  material  ai  SaugAiuch,  Mi€h.f  received  amd  ^pewi 

December  22,  1888. 


K& 


8 

4 


Kame  of  bidder. 


Gtewdt  Crawford 

Si.  D.  Eliubark 

Atepben  Bedford 

ParkhnrBt  Sc  Wilkinson 


White 
pine  timber 

Mfeet,B.M. 


$Uu86 


21.00 


brill- 

bolte  per 

pound. 


*  Contract  pntered  into  for  timber  February  22, 1888. 
t  Bid  acoepted;  formal  contract  waived. 


OemU. 


.03 
.02.34 


.02.05 


Totals. 


flt^SHTI 
176^  M 

mei 

1.960.48 

tiaeitt 


y 
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COUMBRCIAL  8TATI6TIC6|   6AUOATUCK  HARBOR,  MICHIGAN. 

Ve8a€U  entered  and  cleared. 


FlMud  and  calendar  yean. 


Flaoalyear  1884 

Fiscal  year  1885 

Fiscal  year  188C 

Fiecalyear  1887 ^ 

Calendar  year  1888 


Namber. 


(*) 


300 
266 


682 


ReTenne 
collected. 


$422.84 

iiaoe 


Tonnage. 


132,400 


*Kot  stated. 


*  Articles  entered  and  cleared,  1888. 

Articles. 

Quantities. 

Articles. 

Quantities. 

Entered : 

MffrvfaandiM tonn . . 

8,260 

10,000 

2,000,000 

Cleared-^ontinned : 
\       Plgli tons.. 

00 

Qraltt bnsliels.. 

Cleared: 

Liiinber.....«.«.l.....feet.B.M.. 

Apples buHhels.. 

Fruit baskets.. 

6,000 
1,000,000 

*  Compiled  from  a  statement  fiirnished  bj  Mr.  B.  C.  Britain,  Saasaiuok,  Mich. 


KKza. 

IMPROVEMENT  OF  SOUTH  HAVEN  HAKBOE.  MICHIGAN. 

When  examined  in  1866  the  month  of  Black  Biver,  which  is  the  har- 
bor of  South  Haven,  had  been  protected  at  the  cost  of  the  citizens  by 
piers  and  piling,  and  had  an  entrance  width  of  85  feet  and  a  depth  of  7 
feet,  with  an  outer  bar  of  9  or  10  feet. 

The  project  of  1866,  as  later  modified  in  1869  and  1872,  desigued  an 
entrance  of  180  feet  widtU  and  12  feet  navigable  depth. 

As  conslrncted,  the  north  pier  projects  800  feet  into  the  lake  and  the 
south  pier  700  feet,  with  800  feet  of  north  revetment  and  950  tWt  of 
south  revetment  on  the  banks  of  the  river.  The  outside  bar  has  12^ 
feet  of  water,  there  are  13  and  14  feet  between  the  ends  of  the  piers, 
and,  with  the  exception  of  an  interval  of  300  feet,  10  feet  of  water  can 
be  carried  through  the  channel  and  the  river  as  far  as  the  bridge,  about 
4,000  feet  up-stream.  The  interruption  to  the  10-foot  channel,  above 
noted,  as  usual  in  such  cases,  lies  outward  from  the  line  of  the  beach, 
and  the  depth  decreases  from  10  to  8  ffeet.  The  position  of  the  ob- 
struction indicates  its  origin.  It  is  formed  in  part  of  material  forced 
into  the  entrance  by  the  action  of  westerly  gales,  but  in  larger  propor- 
tion of  sanddritt  from  the  beach  over  and  through  the  revetments. 
The  drainage  area  of  Black  Biver  does  not  exceed  250  square  miles ;  its 
volume  is  comparatively  small  and  its  power  moderate.  It  is  able  ap- 
parently to  maintain  a  narrow  10  and  12  foot  channel  where  the  shores 
are  protected  from  erosion,  but  can  not  maintain  that  depth  in  conflict 
with  the  large  accessions  of  sand  in  the  vicinity  of  the  beach.  The  rem- 
edy is  also  obvious — the  movement  on  the  beach  towards  the  channel 
must  be  checked  at  some  distance  from  the  revetments,  and  these  must 
be  made  tight  enough  to  prevent  the  passage  of  sand  through  them. 
As  neither  of  these  measures  can  be  made  absolutely  effective,  and  as 
more  or  less  material  is  certain  to  reach  the  channel  from  the  banks  and 
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from  the  lake,  reliance  in  the  end  must  be  had  apon  the  dredge  to  hold 
the  channel  at  such  depth  as  the  navigation  of  the  port  shall  require. 

The  general  condition  of  the  works  is  fs^irly  good.    The  soath  pier  is 

in  good  condition,  needing  some  deekiug.    The  north  pier  needs  filling 

and  decking,  and  the  outer  crib  is  so  badly  damaged  from  the  actiou  of 

ijl  ice,  and  possibly  collisions,  as  to  require  rebuilding  from  a  depth  of  6 

or  8  feet  below  the  water.  The  south  revetment  on  the  inhabited  bank 
is  in  serviceable  condition,  but  is  built  of  slabs  and  piling,  and  should  be 
sheet-piled  to  make  it  tight.  The  north  revetment  should  be  similarly 
treated,  and  the  inner  400  feet  of  it,  of  the  ^^  plank-beam  "  type^  rebuilt 
For  100  feet  of  the  sbore-end  both  north  and  south  piers  should  be 
sheet-piled  on  both  sides  to  prevent  the  washing  of  sand  through  them 
by  the  waves. 

Contract  was  made  in  March,  1889.  in  pursnanoe  of  previous  adver- 
tisements for  the  construction  of  a  crib  50  by  30  by  24^  feet  on  pile  foon- 
dation  at  the  end  of  the  north  pier.  But  subsequent  investigation 
showed  that  the  condition  of  the  outer  crib  and  of  the  channel  between 
the  piers  was  such  that  it  was  needful  to  give  them  prior  attention. 
The  dredge  was  sent  to  South  Haven  in  May,  and  between  the  3d  and 
16th  took  out  t>,000  cubic  yards,  making  a  cut  25  feet  wide  to  a  depth 
of  13  feet,  and  opening  a  clear  12-foot  channel. 

During  the  present  year  it  is  proposed  to  effect  a  modification  of  the 
crib  contract,  so  as  to  provide  for  the  purchase  of  the  material,  hot 
omitting  the  construction,  which  will  have  to  be  postponed. 

With  the  balance  of  $3,700,  available  for  repairs,  after  discharging 
liabilities  and  reserving  the  dredging  allotment,  it  is  proposed  to  make 
the  repairs  to  the  outer  crib  and  pier,  construct  sand  fencing,  aud  if 
practicable  a  portion  of  the  sheet-piling  on  the  north  shore. 

For  the  ensuing  year  there  will  be  needed :  To  sheet-pile  200  feet  of 
north  pier  and  100  feet  of  south  pier,  $2,400 ;  to  sheet-pile  350  feet  of 
north  revetment  and  rebuild  400  feet,  $4,950;  to  sheet-pile  900  feet  of 
south  pier,  $3,600 ;  to  part  purchase  and  use  of  dredging  plant,  $8,600. 
The  total  of  these  items  is  $19,550,  which  with  10  per  cent,  for  con- 
tingencies constitutes  the  estimate  for  the  fiscal  year  1891,  $21,500. 

The  amount  required  for  these  purposes  is  in  excess  of  the  avera^ 
appropriations  that  have  been  made  for  the  work,  and  as  they  are  re- 
quired to  maintain  the  navigable  depth  which  it  is  the  purpose  of  the 
appropriation  to  secure,  no  estimate  is  made  at  this  time  for  the  exten- 
sion of  piers. 

The  light- house  establishment  maintains  a  fifth  order  light  on  the  south  pier,  and 
the  life-saving  Hervico  a  station  on  the  north  pier. 

This  work  is  located  in  the  Michigan  coUeotion  district,  Miehigsn.  The  neanti 
port  of  entry  is  Grand  Haven,  Mich. 

Origiual  estimated  cost  of  the  work,  18(]6,  amended  in  1869  and  1872 |257,42a80 

Whole  amount  appropriated  from  1866  to  1889  inclnaiye 19*2,000.00 

Whole  amount  expended 183,147.^7 

I  Money  statement. 

July  1,  1888,  amonnt  available $19.9^ 

Amount  appropriated  by  act  of  August  11,  1888  ....9 10,000.00 

.     10.019.95 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclosiveof 

liabilities  outstanding  July  1,  1888 $1,167.22 

July  1,  1889,  amount  covered  by  eziating  oontraoto 5, 837. 06 

7,004.30 

•  - 

JnJy  1,  1889,  balance  ava\\a\Aft 3,015.65 
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r  Amount  (estimated)  reqaired  for  completion  of  existing  project 121,500. 00 

I  Amount  thatcan  be  prontably  expended  in  fiscal  year  ending  June  30, 1891    21. 500. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 


compj 
I    barber  acta  of  1866  and  1867. 


Abstract  of  propoiols  far  improving  harbor  at  South  ffaven,  Mieh.,  reoeived  and  opened 

DocmbfT  22,  1888. 


lUterisl. 

HieroB.Herr 
&Co-* 

MateriaL 

HleroB.  Herr 
&Co.* 

Pilee: 

Foundation  . . .  .per  linear  foot. . 
Sheet do 

$2.00 
.50 

50.00 
28.00 
34.00 
80.00 

-07 

Iron^Continned. 

DnA-bolts  and  straps,  per 
poond 

$0.06 

.07 

12.00 

1.60 

Umber: 

Oak per  H  feet,  B.M.. 

Homlock do — 

Pine do — 

Plaok,  pine do... 

Iron : 

Wrought  spikes — per  pound. . 

Stone peroord.. 

Brush  do 

Dredging  foundation  .  .per  oo.  yd . . 

Total  of  bid 

7,707.29 

Nate,  screw,  and  washer  bolts, 
Twjr  mnind 

^FTTl    ^rVUHH*     ....•'..........,... 

*B<deoted. 


Abstract  of  proposals  for  improving  harbor  at  South  Haven.  Mich,,  received  and  opened 

February  25, 1889. 


Material. 


POee: 

Foimdaiion .  perlin.ft.. 

Sheet ............ .do . . . . 

Timber: 

Oak....perM  ft.aif.. 

Hemlock ..........  do . . .  < 

Pine do... 

PlanlCfpine  — do... 

Iron: 

Nuts,  screw,  and  washer 
bolts per  lb. 

Drift-bolts  and  straps, 
per  lb 

.  WTonght  spikes  .per  lb. 

Stone peroord. 

Brush do... 

Dredging  foondation,  per 

on.  yd 

Total  of  bids 


! 

6 


$1.00 
.50 

45.00 
24.00 
36.00 
20.00 


.05 

.04| 

.06 

10.00 

4.00 


1.60 


6.28S.02 


t 

tS 

m 


$L50 
.40 

50.00 
25.00 
80.00 
30.00 


.06 

.06 

.06 

11.00 

5.00 

2.00 


<i 


I 


I 


CO 


7, 06a  27 


$1.50 
.50 

50.00 
26.00 
30.00 
80.00 


.06 

.06 

.06 

11.00 

5.00 

2.00 


7,214.96 


3i 

ir  o 


$L00 
.40 

40.00 
24.00 
28.00 
22.00 


.051 

.04 

.06 

6.50 

5.00 

.80 


5,837.08 


a 

So 

r 


$1.50 
.40 

40.00 
25;  001 
24.00 
25.00 


.06 

.05 

.07 

10.00 

5.00 

1.75 


6,717.23 


• 


$1.3 
.40 

40.00 
24.00 
8L00 
26.00 


.06 

.06 

.66 

16.00 

3.00 

1^25 


r 


$1.50 
.40 

40.00 
23.00 
26.00 
23.00 


.06 

.05 

.06 

0.60 

5.00 

1.25 


I- 


9 


s 


$1.60 
.60 

50.00 
28.00 
30.00 
80.00 


.08 

.06 

.06 

12.00 

6.00 

1.00 


6t  850.44  6, 003. 98  7, 347. 15  6, 835. 84 


$1.00 
.40 

45.00 
26.00 
80.00 
2&00 


.06 

.06 

.05 

1L60 

5.00 

1.60 


*  Contract  entered  into  Haroh  23, 1889. 
COMMERCIAL  STATISTICS,  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Vesseh  entered  and  cleared. 


Fiscal  year. 


Number. 


BeTsnne 
coUeoted. 


Tonnage. 


1884 
1886 
1886 
1687 
1888 


466 

361 
283 
261 
420 


$66&72 

204.50 
113.55 


52,800 


EKra  89 138 
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KK13. 

IMPROVEMENT  OF  ST.  JOSEPH  HARBOR,  MICHIGAN. 

This  work  has  been  under  improvement  by  the  United  States  since 
1836. 

The  project  of  1866,  modified  in  1874,  had  in  view  an  entrance  depth 
of  16  feet.  This,  and  more,  hag  been  fnlly  secured  between  the  piers, 
but  the  depth  in  the  o\yeu  lake,  200  to  250  yards  in  advance  of  the  piers, 
limits  the  draught  to  15  feet,  which  can  not  be  increased  without  verjf 
considerable  expenditure  for  pier  extensions  and  dredging.  Inside  tiie 
piers  the  natural  regimen  of  the  basin,  with  judicious  treatment,  will 
suffice  to  maintain  channel  depths  of  12  to  13  feet,  and  to  increase  this 
to  15  feet  the  services  of  a  dredge  are  ueces6ar3\ 

The  Benton  Harbor  Canal  is  practically  without  current,  and  to  main- 
tain  the  channel  more  or  less  frequent  dredging  will  be  required, 
although  it  may  be  found  practicable  aqd  advisable  hereafter  to  modify 
this  feature  somewhat,  and  improve  the  sanitary  conditions  of  theowai 
by  admitting  into  its  upper  level  a  limited  and  controllable  portion  of 
the  volume  of  the  Paw  Paw  Eiver.  This  is  a  matter  for  consideration 
after  careful  ascertainment  of  data.  So  far,  therefore,  as  the  main 
works  are  concerned,  the  results  already  attained,  or  readily  a^taioablef 
may  be  regarded  as  substantially  meeting  the  requirements  of  the  pro- 
ject, although  much  remains  to  be  done  for  the  development  of  the 
naturally  good  commercial  facilities  of  the  harbor  in  obtaining  and 
holding  adequate  channel  depths  and  widths  by  the  n^e  of  the  dredge, 
and  in  providing  for  the  due  repair,  security,  and  efficiency  of  the  per- 
manent constructions  upon  which  the  future  maintenance  of  the  navi- 
gation must  depend. 

As  in  all  similar  cases,  these  have  suffered  from  the  delays  and  po6^ 
ponements  due  to  insufficient  and  deferred  appropriations  for  their  con- 
struction, so  that  before  a  pier  whose  full  extension  is  needful  to  secure 
the  desired  depth  can  be  completed,  the  earlier  part  of  it  has  already 
decayed  and  must  be  largely  rebuilt.  In  some  cases  this  oi^eratioDis 
gone  through  several  times  before  the  terminal  work  can  be  done;  and 
the  ultimate  cost  of  construction  is  thereby  seriously  enhanced. 

The  north  pier  at  St.  Joseph  has  a  total  length  of  1,526  feet,  of 
which  740  feet  project  t)eyond  the  shore-line.  The  outer  830  feet  is  crib- 
work  24  feet  to  30  feet  wide,  and  the  remainder  is  pile  revetment,  U 
feet  to  16  feet  wide.  Considerable  repairs  are  needed  to  the  middle  and 
inner  portions  of  the  pier. 

The  south  pier  i^  819  feet  long,  of  which  690  feet  project  beyond  the 
shore ;  213  feet  are  of  old  crib- work  24  feet  wide,  and  606  feet  of  pile 
revetment,  14  feet  wide.  During  the  past  year  64  feet  at  the  outer  end 
of  the  south  pier  was  repaired  to  a  depth  of  four  courses  and  filled  with 
stone,  and  the  entire  pier  (819  feet)  was  decked. 

Contract  was  made  in  April,  1889,  for  the  construction  of  a  wingdam 
176  feet  long  and  10  feet  wide,  of  piles  and  timber  and  fascine  and  stiOne 
lining,  to  connect  the  damaged  inner  end  of  the  north  pier  with  tbe 
shore^  and  work  was  begun  May  15, 1889.  At  the  close  of  the  year 
the  pile  and  timber  work  was  completed  and  the  filling  well  advanced. 
The  Life-Saving  station  stands  near  the  inner  end  of  the  pier,  and  the 
water  here  inclosed  by  the  wing-wall  forms  a  convenient  harbor,  for 
which  reason  an  opening  was  left  in  the  wing- wall  to  permit  boats  to 
enter.  The  dredging  work  in  progress  at  the  beginning  of  the  year 
was  continued  uuXW  ^\3l\>j  IQ^'vhftu  the  funds  gave  out.  With  the  ap- 
propriation oi  Aug;a»\>lVA^^')^^^V^^!sj^\««i<s^^m  October  and  pro- 
longed until  D^cemto^x  %,^\i«n  >j>afe  ^\^o^»^'S6A^s^.\  \s«^\^x  >^^^«ixLter. 
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Dredging  began  again  in  April,  and  with  the  exception  of  two  weeks  in 
May y  when  the  dr^ge  was  sent  to  South  Haven  to  open  the  channel, 
was  cont  inned  nntilJnne  15.  Hie  work,  as  completed,  was  the  removal 
of  24,840  cubic  yards,  making  a  cut  25  feet  to  28  feet  wide  and  13  feet 
deep  in  the  Benton  Harbor  Canal,  and  below  the  canal  widening  the 
channel  to  75  feet  with  the  fiame  depth  as  far  as  deep  water  between 
the  piers. 

With  the  $4,000  ^of  balance  remaining  to  carry  on  the  work  unt^l 
farther  appropriation  shall  have  been  made,  it  is  proposed  to  expend 
about  $1,500  in  continuing  the  dredging  between  Benton  Harbor  and 
the  entrance,  and  $2,500  in  /naking  needed  repairs  to  the  north  pier.* 

For  the  year  ending  June  30,  1891,  provision  should  be  made  for 
widening,  revetting,  and  deepening  the  Benton  Harbor  Canal,  estimated 
to  cost  $12,750 ;  repairing  piers,  $2,250 ;  widening  and  deepening  chan- 
nel in  harbor,  $10,000,  and  part  purchasing  dredging  plant,  $6,500. 
These  items,  with  allowance  for  contingencies,  etc.,  make  the  estimate 
for  1890-'91  $35,000. 

From  the  early  history  of  lake  navigation,  St.  Joseph  Harbor,  from 
its  natural  advantages  as  a  port  and  harbor  of  refuge  and  convenient 
access,  has  been  regarded  as  one  of  the  important  harbors  on  the  east 
shore  of  the  lake. 

By  the  aid  of  the  outflow  from  the  two  rivers  discharging  into  the 
basin  the  entrance  depth  can  be  reliably  maintained,  without  undue 
expenditures,  at  15  feet,  and  with  the  inner  navigation  deepened  to  cor- 
respond, and  enlarged  to  quite  practicable  areas,  it  will  be  one  of  the 
most  valuable  for  commercial  purposes  on  the  lake. 

As  the  littoral  drift  and  the  resultant  wind  and  wave  action  tend  to 
an  accumulation  of  sand  against  the  north  pier,  it  may  hereafter  be 
needful  to  extend  this,  but  with  the  present  development  and  depth  no 
extension  is  necessary,  and  needed  attention  can  be  directed  to  enlarg- 
ing the  harbor  facilities  proi)er. 

The  existence  of  the  railroad  bridge  across  the  mouth  of  the  harbor, 
inside  the  piers,  has  evel*  since  its  construction  in  1870,  impaired  the 
firee  use  of  the  harbor,  particularly  as  a  harbor  of  refuge.  The  draw  has 
recently  been  widened  from  60  to  100  feet^  but  at  the  close  of  the  fiscal 
year  the  draw-channels  were  still  obstructed  with  piles  and  debris. 

The  Light-House  Establishment  maintalDs  a  fifth-order  light  at  the  end  of  the  north 
pier,  and  has  recently  re-established  the  fonrth-order  revolving  coast  light  on  the 
blnff  in  St.  Joseph.  The  Life-Saying  Service  has  a  station  at  the  inner  end  of  the 
Dorth  pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  as  now  being  carried  on $128, 288. 47 

Whole  amonnt  appropriated  from  1836  to  1889,  inclusive 354, 613. 00 

Transferred  to  Grand  Haven  (Report  1870,  page  44) 500. 00 

Whole  amoant  expended 347,906.34 

Money  statement 

July  1,  1888,  amount  available $505.10 

Amountappropriatedby  act  of  August  11, 1888 12,000.00 

July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of  * 

liabilities  outstanding  July  1,  1888 $5,517.44 

July  1,  1869,  outstanding  liabilities 781.00 

July  1,  1889,  amount  covered  by  ex'sting  contracts 2,895.22 

9,193.66 

July  1,  1889,  balance  available 3^11.44 

Amonnttbatcan  be  profitably  expended  in  fiscal  year  ending  June30^l89t    '^^QQAv^^ 
Submitted  in  compliance  with  requirements  oC  aeoUona  %  ol  xvN«t  wA 
hArboraota  of  1866  and  1867, 
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Abttraet  of  prapo$aU  for  improving  hurhor  at  St.  Joiepk,  Mieh,^  receive  ^»i  tfmd 

December  22,  188^. 


Piles,  Norway  pine per  linear  foot. 

Pine: 

Timber per  H  fret,  RH. 

Plank do... 

Iron : 

Drift-bolU per  poond . 

Spikes ■ do... 

Bninb per  cord. 

Edjnngs do  .. 

Stone do. . . 

Total  amount  of  bid 


1.  Hiero  B. 
Herr  it  Co. 


$0.80 

32.00 
30.00 

.06 

.07 

$.00 

5.00 

13.00 


2.  John 
Monro,  Jr. 


i.  9:0.13 


iO.81 

20.00 
2S.00 

.:^ 

4.00 

4.00 

ILOO 


3.  John  IL 
All  men- 
dinger.* 


90.23 

24.00 
24.00 


4.Geer4 

Craw- 

ford. 


10.21 

20.00 
15iOO 


IWUUi 


I 


.03  1 

.03 

.034 

.OS 

3.24 

3.30 

4.00 

3.50 

10.00 

9.00 

4,249.96 


2,896l22I3.135l20 


9111 

M 
iN 

m 


4,  IIL71 


^Contract  entered  into  April  3, 1880. 
COMMERCIAL  STATISTICS,   ST.  JOSEPH  HARBOR,  MICHIGAH. 

Ve$BeU  entered  and  cleared. 


Tears. 

Hamber. 

BeTsnne 
ooQeoted. 

Tmm^ 

Fiscal  year— 

IKSi 

900 
407 
789 
980 
970 

91.99C14 
391.97 
248.  S8 

18H5 

18)^    

J887 

14i«ai 

1888 

Calendar  vear  1888 1 - 

900 

The  following  Htnteiiient  was  famished  by  the  Graham  &,  Morton  TranoportAtioa 
Company,  Benton  Harbor,  Mioh. : 

Merchandise  carried  (tons,  3,000) yalne..  $400,000 

Lninb©r(feet,  B.  M.,  20,000,000) do....    200,000 

Passengers  carried namber..      16,078 


KK14. 
IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  |2,500for 
"improving  St.  Joseph  River  from  its  inouth  to  Berrien  Springs.^ 
The  combined  waters  of  the  St.  Joseph  and  Paw  Paw  rivers  discharge 
into  Lake  Michigan  through  an  interior  natural  basin,  which  is  known 
as  St.  Joseph  Harbor,  and  has  a  separate  appropriation  for  its  im- 
provement. It  appears,  therefore,  that  the  act  regarded  the  mouth  of 
the  St.  Joseph  River  as  the  point  at  which  the  basin  is  reached,  and 
intended  the  $2,500  appropriation  to  facilitate  the  navigation  thence  to 
Berrien  Sjirings  to  such  an  extent  as  should  be  practicable  with  the  sum 
allotted.  The  Annual  Report  of  the  Chief  of  Engineers  for  1880,  Part 
III,  pages  2049-2055,  contains  a  report  of  an  examination  of  the  stream 
and  a  provisional  estimate  of  $11,300  for  its  improvements  to  Berrien 
Springs,  a  distance  of  25  miles,  by  means  of  cuts  through  the  shoals 
and  wing-dam^  at  c^TV;a\\i  v^vutA  to  secure  a  depth  of  from  2  to  3  feet  at 
low  stages. 
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Id  October,  1888,  Lieatenant  Kohn  made  a  further  examination,  and 
reported  that  at  extreme  low  water  an  available  depth  of  2  feet  was 
found,  and  that  a  depth  of  3  feet  could  be  secured  by  the  removal  of 
logs  and  snags  and  the  construction  of  a  few  wiugdams  of  brush  and 
stone. 

The  only  vessel  trading  on  the  nver  is  the  May  Oraham^  a  side-wheel 
steamer  of  about  95  tons,  drawing  24  inches  light  and  30  inches  loaded. 
The  difficult  points  are  six  or  seven  in  number,  falling  into  two  classes, 
one  in  which  sand  or  gravel  bars  lie  across  the  stream  and  the  other 
where  islands  divide  the  channel,  the  convex  side  being  usually  ob- 
structed with  sand  and  the  concave  side  with  heavier  material.  In  the 
former  case  the  bars  can  be  deepened  by  the  removal  of  sunken  logs, 
permitting  the  current  to  erode  a  channel;  in  the  latter  case  it  is  de- 
sirable to  amend  the  obstructions  with  as  little  interference  as  may  be 
with  the  natural  regimen,  and  to  provide  for  a  slight  elevation  of  the 
water-level  to  quicken  the  current  through  the  sand  shoal  on  the  con- 
vex side  by  building  a  low  dam  across  the  concave  channel  at  some 
convenient  point  below  the  head  of  the  island,  leaving  space  in  which 
the  gravel  can  rest  and  freshets  pass  freely,  the  object  being  merely  to 
create  current  enough  at  low  stages  to  maintain  a  channel  through  the 
sand-beach. 

With  the  small  sum  available  more  elaborate  provision  would  be  out 
of  the  question,  even  supposing  the  character  and  value  of  the  naviga- 
tion to  warrant  larger  expenditures. 

A  project  to  the  above  effect  was  submitted  March  20, 1889,  and  ap- 
proved  March  27, 1889,  to  include  the  constrnction  of  two  scows  and 
derrick  for  the  use  of  the  snagging  and  construction  party. 

Contracts  were  made  for  these  to  be  completed  by  July  1,  soon  after 
which  date  work  on  the  riyer  will  begin. 

If  the  maintenance  and  contiunation  of  the  work  be  thought  advisa- 
ble^ it  would  be  well  to  make  an  appropriation  of  $1,000  to  strengthen 
the  works  proposed  at  this  time  and  supplement  them  with  others  where 
found  needfuL 

Money  statement 

AmoQDt  appropriated  by  act  of  August  11,  1888 $2,500.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1IK88 $16.48 

July  1,  1889,  amount  covered  by  existing  contracts 250.00 

266.48 

July  1, 1889,  balance  available - 2,233.52 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1837. 


K  K  15. 

IMPROVEMENT  OP  MICHIGAN  CITY  HARBOR,  INDIANA. 
»  OUTKR  HARBOR. 

The  original  harbor  at  Michigan  City  was  made,  as  in  similar  cases, 
by  dredging  the  bed  and  revetting  the  banks  of  Trail  Greek,  and  build- 
ing piers  projecting  into  the  lake  on  both  sides  of  the  entrance. 

As  the  work  progressed,  the  remarkable  expansion  of  the  lake  com- 
pieree,  particularly  of  Chicago  and  the  oth^r  uyv>^x  Vd\L<&^t\s^^^^'VB^>^^i^ 
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with  tbe  peculiarly. exposeil  position  of  Michigan  City,  which,  lying  at 
the  heail  of  tbe  lake  at  the  extremity  of  its  larger  axis,  receives  tiie 
shock  of  the  north  and  northwest  gales,  the  heaviest  to  which  the  lake 
commeree  is^nbject,  with  no  other  harbor  nearer  than  35  miles,  drev 
attention  to  the  desirability  of  making  a  harbor  of  refoge  at  Michigan 
City  for  the  general  benefit. 

The  weight  and  duration  of  the  northwest  gales  raised  a  powerfU 
and  dangerous  sea  at  the  narrow  entrance  into  Trail  Creek,  whidi 
opened  directly  towanls  them,  and  across  which  ran  strong  currents  to 
the  westward,  so  that  there  could  be  little  hope  of  security  for  a  vessd 
driven  by  stress  of  weather  to  the  southward  of  Chicago  or  St.  Joseph 
and  forced  to  seek  shelter  or  go  to  the  beach.  Furthermore,  the  agita- 
tion at  the  entrance  was  often  transmitted  inward  between  the  pien  so 
as  to  disturb  vessels  loading  at  the  wharves. 

In  1870,  therefore,  the  project  for  an  <^ outer  harbor''  for  the  com- 
bined local  and  general  benefit  was  prepared.  This  project  called  for 
the  construction  of  an  inclosed  <<  outer  basin "  adjacent  to  the  shore 
eastward  of  the  entrance  by  the  extension  of  the  then  existing  west 
pier  550  feet  northward,  with  a  total  projection  of  1,^»0  feet,  and  the 
construction  of  a  new  east  pier,  which,  starting  from  a  point  1,400  fe^ 
farther  east,  should  extend  into  the  lake  for  a  distance  of  1,100  feet^ 
connecting  with  a  ^<  breakwater,"  which  ran  thence  westward  towards 
the  outer  end  of  the  west  pier,  and  leaving  an  opening  200  feet  in  width 
at  the  northwest  angle  of  the  basin  so  formed,  which  inclosed  about  ^ 
acres.  Construction  was  begun  in  1872  and  continued  to  1884,  when 
the  work  was  completed  by  the  closing  of  a  gap  of  150  feet  at  the  nmth- 
east  angle,  formed  by  the  east  pier  and  the  breakwater.  The  inclosed 
area  still  contained  the  sand  which  had  not  been  removed,  and  had 
received  large  accessions  through  the  two  openings  at  the  northeast  and 
northwest  augles,  so  tbat  less  than  one-thiM  of  the  area  had  a  depth  of 
12  feet.  Meanwhile  great  difiiculty* was  experienced  with  the  retention 
of  the  narrow  entrance  facing  northward  down  the  lake,  receiving  the 
seas  from  that  direction,  and  crossed  by  the  prevalent  and  at  times 
powerful  current  sweeping  past  the  mouth  from  east  to  west.  As  a 
protection  against  this  current,  an  additional  work  was  projected  io 
1880  to  extend  500  feet  from  the  west  end  of  the  breakwater  northward 
into  tbe  hike,  and  guard  the  enU^ance  on  the  east  side,  leaving  it,  how- 
ever, still  op:^n  to  the  northward.  Between  1882  and  1885  350  feet  of 
this  ^<  breakwater  pier''  were  constructed,  leaving  150  feet  to  com- 
plete it. 

In  1882,  finding,  as  was  stated  by  the  Board  of  that  date,  that  ^'tbe 
defect  in  the  present  plan  appears  to  be  that  it  does  not  afford  a  snf- 
ficiently  safe  entrance  for  vessels,"  which  was  the  purpose  of  the  eon- 
structlou,  and,  as  stated  by  the  engineer  in  charge,  ^Hhe  entrance  is 
so  narrow  and  exposed  to  currents  that  many  wrecks  and  accidents 
have  occurred,"  ^' while  I  have  been  in  charge  several  vessels  have 
missed  the  entrance  and  been  driven  on  the  beach,"  a  new  work  was 
projected  called  the  <^  Outer  Breakwater."  This  was  to  be  2,000  feet  in 
length,  with  two  arms  of  equal  length,  making  anangle  of  135  degrees 
with  each  other.  The  east  end  of  the  work  was  to  begin  at  a  point  400 
feet  west  of  the  outer  end  of  the  ^<  Breakwater  Pier."  leaving  that  space 
as  an  entrance  openiug,  and  extending  westward  for  1,000  feet  to  tlie 
angle.  The  west  arm  thence  extends  1,000  feet,  inclining  toward  the 
shore  and  leaving  an  interval  of  450  feet  between  its  westernmost  ex- 
tremity and  thft  1^-tooX)  e.w\v^  c>^  1\\^  ^hore. 

If  this  work  \s  cou^VtvwA^^  vsl^  \3^«^  V^V^^ft^^"^  ^^fr^^flEatd  an  area  of 
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protection  against  northerly  gales  of  about  30  acres  in  extent,  but  the 
means  of  access  are  hardly  sacb  as  a  work  designed  for  the  bv^neiit  of 
the  general  commerce  will  require.  The  west  entrance  is  tbo  near  the 
beach  to  give  a  vessel  in  distress  that  sense  of  security  that  would 
encourage  her  to  seek  it,  while  the  E  entrance,  through  the  400-foot 
gap, swept  by  the  crosscurrent  and  confronted  by  the  end  of  the  west 
pier  projecting  towards  its  middle  point,  would  be  a  hazardouB  opening 
to  run  for  in  heavy  weather  or  at  night. 

In  this  connection,  also,  the  follbwing  considerations  are  of  impor- 
tance: The  main  difficulty  with  the  original  entrance  between  the  piers 
at  the  mouth  of  Trail  Creek  was  its  exposure  to  northerly  winds  and 
seas.  The  ^* Outer  Basin"  was  built  both  as  a  local  and  general  bar* 
bor  of  refuge,  but  can  not  at  the  present  time  be  used,  even  were  the 
sand  dredged  out,  for  the  reason  that  the  entrance  is  too  narrow  and 
dangerous  for  the  purpose,  and  because  the  i^orthwest  winds  and  seas 
drive  into  the  basin  without  let  or  hindrance.  Under  the  present  plan 
for  the  "Outer  Breakwater"  this  open  northerly  entrance  is  still  re- 
tained, and  the  increase  in  width,  while  serving  one  useful  purpose  of 
giving  a  vessel  a  better  chance  to  make  it,  introduces  the  counterbal- 
ancing disadvantage  of  admitting  the  sea  with  still  greater  fre^om 
into  the  harbor  within.  In  other  words,  so  long  as  this  open  entrance 
northward  is  retained  so  long  will  the  Outer  Basin,  upon  which  the 
United  States  have  expended  a  large  sum  of  money,  be  useless,  since, 
even  if  dredged  out  and  the  shore  built  up  with  wharves,  no  vessel 
could  anchor  or  lie  there  except  in  smooth  weather. 

During  the  past  fiscal  year  the  outer  end  of  the  west  pier  was  decked, 
and  is  now  in  good  condition  throughout.  In  March,  1§S9,  contract  was 
made  for  the  completion  of  the  ^^  Breakwater  Pier  "  by  the  addition  of 
three  50  by  30  feet  cribs  on  stone  foundation,  and  for  commencing  the 
construction  of  the  "  Outer  Breakwater  ^  by  the  placing  of  10  cribs  50  by 
30  feet  at  its  eastern  end.  Work  began  in  May,  and  by  June  30  the 
contractors  had  sunk  the  three  cribs  on  the  ^'  Breakwater  Pier,"  filled 
and  decked  them. 

^  In  addition  to  the  above,  three  cribs  for  the  Breakwater  had  been 
built  up  to  the  sixteenth,  eleventh,  and  fourth  courses  respectively. 

During  the  northeast  gale  of  May  30  the  contractors  lost  two  cribs, 
which  were  ready  for  placing,  by  pounding  against  the  west  pier  and 
the  bottom  while  lying  in  the  entrance  to  the  inner  harbor. 

The  present  breakwater  will  need  extensive  repairs  within  a  few 
years.  The  west  end  in  particular,  which  was  built  in  1875,  is  in  a 
somewhat  hazard(>ns  condition,  but  may  go  for  another  year.  The  east 
pier  of  the  basin  is  in  very  defective  condition.  It  was  originally  a 
pile-pier,  and  is  so  open  below  that  water  fiows  freely  through  it  and 
pours  sand  into  the  basin.  It  should  be  completely  sheet-piled  on  the 
outside,  refilled  with  stone,  and  redecked  for  its  entire  length  of  1,100 
feet. 

Of  the  balance  remaining  to  the  credit  of  the  appropriation  on  June 
30, 18£9,  of  about  $35,500,  it  is  proposed  to  reserve  $ll»,500  to  complete 
the  thirteen  cribs  now  constructing  under  contract,  and  to  use  so  much 
of  the  remaining  $16,000  as  shall  be  necessary  to  make  the  indicated 
repairs  to  the  east  pier  and  hold  a  working  balance  for  the  spring  of 
1890. 

For  1891  provision  should  be  made  for  the  construction  of  ten  new 
cribs  for  the  ^^ Outer  Breakwater,"  adding  500  feet  to  its  length  at  an 
estimated  cost  complete  of  $75,000 ;  for  the  purchase  of  a  tug  for  the 
harbor  at  a  cost  of  $10,000,  and  to  do  about  $1^000  of  died^sL  ^^^"^ 
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the  cater  entrance.    The  total  of  these  amounts  is  986,000,  and  with 
allowiince  for  contingencies  the  estimate  for  1891  is  (95,000. 

* 

The  Light-Hoase  EstAbliahment  maintaiss  a  coast  light  on  'tbe  east  side  of  U» 
entrance,  and  the  Life-Saving  Service  a  station  on  the  old  east  pier  near  the  ahme- 
line. 

This  work  is  located  in  the  collection  district  of  Chicago.    The  nearest  light-hoen  « 
is  at  Michigan  City.    The  nearest  port  of  entry  is  Chicago,  lU. 

Original  estimated  cost  of  project,  1870 $324,421.40 

Increase  by  cost  of  repairs  and  maintenance  to  ISSST. ^1.1'.      87[567!w 

Project  for  Onter  Breakwater,  including  dredging  of  Outer  Basin,  18d2 . .    587|0C0. 00 

Total  estimates 998,981150 

Whole  amount  appropriated  1870  to  1889,  indasive 669,375.00 

Whole  amount  expended : ; 576,52S.58 

Money  ntdtemenU 

July  1, 1888,  amoant  available $20,90X93 

Amount  appropriated  by  act  of  August  11, 1888 "III.    9o!o00.00 

,  ,        ,  "  110,903.83 

July  1, 1889,  amount  expended  during  fiscal  year,  exclosive  of 

liabilities  outstanding  July  1, 1888..^ $17,802. 41 

July  1, 1889,  oatstauving  liabilities 252.00 

July  1,  1881),  amount  covered  by  existing  contracts 57, 352!  41 

75,406.88 

July  1, 1889,  balance  available 35,497.01 


(.    harbor  acts  of  186G  and  1867. 


Ahitract  of  propo$ah  for  improving  Outer  Harbor  at  Michigan  City,  Imd.,  reeohei  and 

opened  December  22,  1888. 


Timber: 

Oak,  per  M  feet,  B.M 

Hemlock,  per  M  feet,  B.M 

Piue.  per  M  feet,  B.M 

Plank:  Pine  per  M  feet,  B.  M 

Iron: 

Screw  and  waaber  bolts,  per  pound. 

Drift-bolu»,  per  pound 

Spikes,  per  pound 

Sf^ne,  percoid 

Total  for  one  crib 

Total  for  thirteen  oribs 


LWOlkuiiT. 


$4aoo 

23.00 
26.00 
2S.00 


.04 

.05 

10.00 

5,643.92 

73,370.06 


2.  Jo«.L. 
Oeariog. 


$3&00 
2&00 
82.00 
2a.  00 

.07 

.05 

.05 

11.00 

6,504.61 

«4,562.53 


S.Hk>T>B. 
HerrikOo.* 


$«aoo 

23.01 

aa.00 

2160 


.04 
.05 

a.  00 

5.821.00 
«S;2SiilT 


'Contract  entered  into  MSrcb  16, 1888. 


INNEB  HABBOB. 


This  work,  begun  in  1836,  has  since  been  continued,  partly  at  the  cost 
of  the  United  States  and  partly  that  of  Michigan  City,  the  purpose,  as 
at  other  similar  places^  being  to  convert  a  narrow  and  crooked  creek 
into  a  harbor  wbere  \q«&^\^  <^\s\<\  «ii\]^T  Vi^V^i^^^  discharge,  by  dredg- 
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ing  oat  the  bed,  revetting  the  banks,  and  building  piers  projecting  into 
the  lake  on  each  side  of  the  entrance. 

Up  to  1866  about  •231,000  bad  been  expended  by  the  United  States 
for  the  purpose,  and  in  that  year  Congress  appropriated  a  further  sum 
of  $75,000,  to  be  available  if  it  could  be  shown  that  the  Michigan  City 
%.  Harbor  Oompany  had  expended  1100,000  for  the  improvement.  The 
company  being  able  to  make  a  satisfactory  exhibit,  the  engineer  in 
charge,  upon  examination  of  the  locality,  found  the  piers  extending, 
respectively,  1,135  feet  and  994  feet  into  the  lake  and  100  feet  apart, 
but  from  decay  of  the  old  structuies  and  the  intrusion  of  sand  from  the 
lake  and  blown  over  the  sides  the  depth  was  quite  insufficient.  An 
extension  of  the  pier  for  about  300  feet,  to  cross  a  bar  obstructing  the 
entrance,  was  recommended,  with  dredging  to  give  12  feet  of  water* 
The  project  was  later  extended  both  in  the  length  of  the  piers  and  the 
additions  to  length  of  creek  to  be  dredged  and  revetted.  At  the  present 
time, the  west  pier  has  a  total  length  beyond  the  shore  of  1,450  feet,  of 
which  550  feet  are  due  to  the  project  for  the  **  Outer  Harbor.'^  The  pier 
is  in  good  condition.  The  northeast  pier  projects  700  feet,  but  since  tlie 
construction  of  the  ^^ Outer  Basin  ^  it  has  become  practically  useless  and 
has  fallen  to  decay. 

The  interior  extension  of  the  dredging  and  revetments  has  reached  a 
distance  of feet  from  the  mouth,  at  the  shore-line. 

The  works  are  in  fair  condition,  and  the  dredge,  originally  procured 
and  operated  by  Michigan  City  and  transferred  to  the  United  States, 
maintains  a  navigable  channel  of  15  feet  to  13  feet,  with  less  depth  to 
the  upper  reaches. 

During  the  past  year  64,085  cubic  yards  were  taken  from  the  channel 
and  dumped  into  the  lake,  in  40  feet  of  water,  westward  from  the  en- 
trance. 

For  the  fiscal  >ear  1891  provision  should  be  made  for  continuing  the 
channel  dredging  $5,000,  for  a  new  dump-scow  $2,500,  and  for  contin* 
gencies,  etc.,  $1,500,  making  a  total  of  $9,000. 

Amonnt  appropriated  and  expended  from  ld36  to  1866,  inclusive ^31, 203. 92 

Original  estimated  cost  of  existing  project,  1870 100,  O^'0. 00 

Whole  amount  appropriated,  1870  to  1889,  inclusive 101 ,  875. 00 

Whole  amonnt  expended 99,202.16 

Money  statement 

July  1,  1888,  amount  available |2,978,57 

Amonnt  appropriated  by  act  of  August  11,  1888 5,000.00 

7,978.57 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1888 $4,890.73 

July  1, 1889,  outstanding  liabrnties 415.  DO 

July  1,  1889,  amount  covered  by  existing  contracts 5, 305. 73 

July  1, 1889,  balance  available 2,672.84 


i  Amonnt  that  can  be  profitably  expended  i  n  fiscal  year  Budi  ng  June  30, 1891      0, 000. 00 
<  Submitted  in  compilanoe  with  requirements  of  sef.>tions2of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS,   MICHIGAN  CITY   HARBOR,   IITDIANA. 

/ 
/ 

FeMe^«  enUred  and  cleared. 


Years. 


Fiaoal  . 

188S 

18W 

1887 

2ggg 

Calendar  y(Mr,'i888 


Knmber. 


1,334 
906 
1.090 
1,]«7 
1,153 


CoUooled. 


$11&85 
90.10 


T0OM|Cl 


213,  M 
2U,«74 
306,  OT 


Jriiclea  entered  and  cleared  January  1,  1888,  to  December  31,  1686 

L 

Articles. 

Qaantities. 

Articlea. 

QoiOtttiM. 

Bntored: 

Lamber feet,  B.  M . . 

"Lath number.. 

Shingles du  .. 

Ccdarposta do  .. 

Wood cords. . 

Pifl^iron tons.. 

Salt   barrels.. 

Coal tons.. 

101,220,800 

10, 352, 000 

73.405,000 

60,000,000 

350 

2,358 

116,000 

800 

Cleared: 

Merchandise tona.. 

Hay do.... 

Oats bnahel.. 

Coal  (soft) ....uma. . 

^1! 

Cattle .number-. 

» 

Estimated  valae  of  articlea  receired  and  shipped :  $1, 755, 848. 00. 


I  ■' 


K  K  i6. 

preliminary  examination  of  saugatuck  harbor,  michigan,  to 
obtain  channel  of  navigable  width,  with  a  minimum  depth 
of  fifteen  feet  and  reconstructing  piers. 

United  States  Enginber  Oppice, 

Detroit,  Mich.,  October  25, 1888. 

Sir:  In  compliance  with  the  requirements  of  section  13  of  the  last 
river  and  harbor  act,  and  letter  from  office  of  the  Chief  of  Engiueers, 
dated  Augast  28,  1888,  I  have  the  honor  to  submit  the  following  report 
of  my  examination  of  Saugatuck  Harbor,  Michigan,  made  on  the  9th 
instant,  with  a  view  ^<  to  obtain  a  channel  of  navigable  width  with  a 
minimum  depth  of  15  feet  and  reconstructing  piers.^ 

A  history  of  the  work  to  the  year  1875  is  given  in  the  published  re- 
port of  the  Chief  of  Engineers  of  1876,  Volume  II,  Part  2,  page  508. 
Previous  to  Government  operations,  improvements  had  been  under- 
taken by  interested  manufacturers  and  shippers  at  a  cost  of  about 
$30,000,  and  as  a  result  of  this  work,  a  fair  class  of  lake  steamers  were 
enabled  to  enter  the  river. 

The  Government  undertook  the  improvement  of  this  harbor  by  caus- 
ing a  survey  of  the  mouth  of  the  Kalamazoo  Biver  (Saugatuck  Harbor) 
to  be  made  in  18G7.  In  18G9  an  accurate  survey  was  made  and  plam) 
and  estimates  prepared.  Thede  were  laid  l)efore  a  ^oard  of  Engineer 
Officers,  constituted  by  Special  Order,  No.  70,  Headquarters  Corps  of 
Engineers,  July  16,  1869.  At  this  time  there,  was  at  the  entrance  of 
the  river  but  9|  feet  of  water.  The  Board  contemplated  a  chimnel  200 
feet  wide  and  12  feet  deep. 

Under  the  project  of  the  Board,  work  has  progressed  since  as  money 
has  been  provide(\^  ciwOl  wwm^\Q\\^  %\irveYS  or  soundings  have  been  made 
from  time  to  time,  aii^  «A.  uo  \\vck^\i^'^>Cv\.«t^5^\»'^\^Vss^^    ^^reater  avail- 
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ablo  depth  than  10  to  10^  feet  at  eutrance,  and  less  in  the  river  above  to 
the  town. 

A  Board  of- JCngincers,  constituted  by  Special  Orderi  No.  72,  Head- 
quarters Corps  of  Engineers,  May  31, ,1875,  examined  the  harbor  and 
concluded,  in  view  of  the  then  declining  commerce,  that  it  was  doubt- 
ful if  any  work  as  suggested,  viz,  to  cut  a  new  outlet  for  the  river  from 
Singapore  to  the  lake,  was  necessary  in  the  interest  of  navigation. 

Again  in  1881,  upon  the  recommendation  of  a  Board  of  Engineers, 
an  elaborate  survey  of  the  river  and  harbor  wjis  made  by  Major  Har- 
wood,  and  plans  and  estimates  were  made  for  the  amelioration  of  the 
navigation  of  this  river  and  harbor,  and  in  June,  1882,  the  Board  of 
Engineers  visited  the  harbor.  The  views  of  the  Board  of  Engineers 
and  of  the  Chief  of  Engineers  are  expressed  in  a  letter  of  instructions 
to  the  officer  then  in  charge  of  the  improvement,  under  date  of  October 
14,  1882,  to  wit: 

Id  carryiug  oa  operatioDS  at  this  harbor  yoa  will  be  governed  by  the  suggestions  * 
contained  in  the  closing  paragraph  of  the  report  (Report  of  Board  of  Engineers  on 
Sangatnck  Harbor,  Michigan,  dated  Grand  Rapids,  Mich.,  Jane  28, 1R82),  whether  the 
present  depth  is  not  eaffioient  for  the  present  and  prospective  commerce,  and  whether 
the  appropriation  should  not  be  applied  merely  to  maintaining  the  existing  condition 
of  the  ioiprovement. 

Since  then  no  niore  has  been  attempted  than  to  maintain  the  existing 
work. 

The  Government  has  expended  upon  this  work  to  the  present  time 
(134,455.63.  The  foregoing  is  given  to  show  that  efforts  have  been 
made  to  improve  the  harbor  and  river  in  the  interests  of  navigation  and 
commerce,  and  that  the  results  attained  have  not  been  commensurate 
with  the  cost.  It  is  now  proposed  to  improve  the  harbor  to  the  extent 
of  obtaining  a  channel  of  navigable  width,  with  a  minimum  depth  of 
15  feet  and  reconstruct  the  piers.  It  is  presented  in  favor  of  this 
scheme  that — 

This  harbor  hss  long  been  neglected,  its  commerce  has  increased  to  an  unexpected 
extent,  and  it  is  iu  the  center  of  the  Michigan  frnit  belt.  The  channel  of  the  river 
now  is  in  a  most  deplorable  state ;  vessels  drawing?  and  8  feet  frequently  are  caught 
fast  upon  the  bar,  and  it  is  almost  impossible  to  do  any  business  by  way  of  the  luS^e. 
Notwithstanding  these  disadvantages  there  are  twelve  steamers  which  make  regular 
trips  to  this  port,  mostly  during  the  fruit  season,  and  the  lake  commerce  of  the  town 
amounts  in  value  to  nearly  $1,000,000  a  year. 

About  the  year  1H80  the  lumber  interests  commenced  to  decline  and  since  that  time 
the  fruit  industry  sprang  into  existence.  It  has  been  discovered  that  the  western  . 
part  of  Michigan  is  possessed  of  a  climate  peculiarly  adapted  to  the  raising  of  all 
sorts  of  fruits.  The  raising  of  fruit  bas  grown  to  such  an  extent  that  all  the  farms 
in  that  re^^ion  have  been  turned  into  fruit  farms ;  no  wheat,  com,  or  any  kind  of  agricult- 
ural products  is  raised,  and  the  land  is  cultivated  only  for  the  purpose  of  raising 
fruit.    The  result  of  this  has  been  to  create  an  immense  commerce. 

Mr.  J.  F,  Henry,  president  of  the  village  of  Sangatnck,  has  kindly 
furnished  me  the  following  statistics  of  the  port  for  the  year  to  July  1, 
1888: 

Daily  line  of  propellers  to  Chicago  and  Milwaukee  during  the  fruit  season  carried 
5,000  passengers. 

BHIPMBNT8. 

Lumber,  board  measurement feet..    1,000,000 

Shingles,  A number..  (500,000 

Fish - tons..  laj 

Veal carcasses..  (S3Q 

Lath number..  100,000 

Flour ^.barrels..  400 

Peaches baskets..  700,000 

Chickens <w^^i^...  '^SSl 

Berries ; ^Ta»\i^..  X^^^Rf^ 


i!  '■ 

■  i 

1  M 


1      f 


i  I 


1    < ' 

;  !    .t) 


»  .   _ 
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Dried  frait - boxes..  450 

Apples barrels. .  13,000 

Potatoes - sacks..  1,7^ 

Miscellaneous  niercbandise tons..  10 

RECETT8. 

General  merchaudise tons..  2,500 

Coal do...  250 

Drain  tile - do...  100 

The  Chicago  and  West  Michigan  Railway  runs  north  and  south,  skiit- 
iug  the  Michigan  fruit  belt  on  the  east  side,  and  crosses  the  Kalamazou 
Eiver  at  Richmond,  9  miles  by  river  from  its  month  and  6  miles  in  a 
direct  line,  and  a  number  of  railroads  enter  the  I'egion  of  fruit  from  the 
east.  Doubtless  a  much  larger  proportion  of  the  products  of  this  region 
would  seek  transportation  by  water  were  a  sufScient  and  constant 
depth  of  water  maintained  in  the  river  and  harbor  below  the  town  of 
Saugatuck,  and  a  very  much  larger  production  of  fruit  in  this  region 
may  be  confidently  expected  in  the  future,  but  in  my  opinion  this 
present  fruit  business  can  be  readily  bandied  on  a  less  draught  of  water 
than  15  feet. 

Upon  my  visit  there  my  attention  was  called  to  the  prospect  of  an 
early  construction  of  an  important  east  and  west  line  of  rail  way- having 
the  month  of  the  Kalamazoo  River  as  its  lake  terminus,  from  which  it 
is  proposed  to  transport  coal  to  the  west  and  receive  lumber  and  iron 
ore  for  the  eastern  markets,  and  later  I  received  the  accompanying  letter 
from  Mr.  B.  O.  Faurot,  president  of  the  projected  road,  setting  forth 
the  requirements  of  his  road  in  the  matter  of  terminal  lake  transporta- 
tion facilities.  Should  the  projected  road  be  constructed  the  require- 
ments will  necessitate  a  navigable  channel  of  15  feet  in  depth. 

My  examination  was  directed  to  the  possibility  of  making  a  channel 
of  the  required  di.mensions,  and  I  traversed  the  routes  suggested  by 
Major  Uarwood  for  a  cut-off  from  the  little  lake  to  Lake  Michigan  as 
well  a^  two  other  routes  just  to  the  southward,  where  depressions  indi- 
cate an  ancient  outlet  for  the  waters  of  the  river.  The  cut-off  of  the 
lower  loop  of  the  river,  estimated  by  Major  Uarwood  to  cost  $135,000, 
appears  to  me  the  most  ready  solution  of  the  problem  of  improvement 
here.  By  it  we  avoid  the  shoal  places  in  the  river  and  escape  the 
trouble  from  drifting  sand,  which  is  the  main  cause  of  all  our  difficulty 
in  effecting  an  improvement  here,  and  the  cause  of  the  bar  and  shoid 
between  the  piers. 

The  first  reach  of  the  river  beyond  the  piers  runs  parallel  to  the  shore 
of  the  lake  1,200  to  2,O0O  feet  from  it  for  eight-tenths  of  a  mile  and  sep- 
arated therefrom  by  a  loose  sand-bank  devoid  of  vegetation.  With 
every  westerly  wind  the  sand  runs  like  water  into  the  river,  to  be  car- 
ried thence  to  form  the  bar  and  shoals  below.  Such  a  cut-off  before  re- 
ferred to  will  effect  a  very  radical  improvement,  and  it  would  be  the 
plan  to  pursue  in  the  attempt  to  obtain  15  feet  of  water,  which  would 
involve  a  probable  expenditure  of  double  the  amount  of  money  neces- 
sary to  obtain  a  depth  of  12  feet. 

Considering  the  present  and  prospective  commerce  of  the  locality,  it 
is  my  opinion  that  the  harbor  of  Saugatuck  is  not  worthy  of  improve- 
ment by  the  General  Government  to  the  extent  of  obtaining  a  channel 
of  navigable  width,  with  a  minimum  depth  of  15  feet,  and  reconstruct- 
ing piers. 

The  present  commerce  of  the  port  is  small  and  limited  to  the  fruit  trade 
carried  on  for  a  bmt  "^mod  of  the  year  only,  and  any  great  increase  of 
commerce  must  TesvxW)  ixom  oWi^\  \Xi^\i\^^"5\  ^^m^^^^.^s.  the  construction 
of  railroads,  such  aa  tViCi  o\ie>  v'^o^^^  Vtwdl  \>m6  <:«»\r^^^  ^^^\aa  to 
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this  point  on  tbe  lake,  for  transshipment  of  ore  and  lumber  between  the 
East  and  West.  It  is  presumed  sach  a  road  woald  follow  rather  than 
precede  the  harbor  facilities. 

The  piers  and  revetments  are  in  a  dilapidated  state  and  are  being 
reconstmcted  as  rapidly  as  fnnds  permit. 

Thehorbor  of  Saugatnck  islocatedin  tho  Michigan  collection  diBtrict,  Michigan,  and 
isaitnated  at  the  Kalamazoo  Light.  The  nearest  port  of  entry  is  Gn^nd  Haven,  Mich. 

Very  resgectfullj,  your  obedient  servant, 

8.  M.  Mansfield, 

Lieut  Col.  of  Engineers. 

The  0HI3SF  OF  ENGINEEBSy  U.  S.  A. 


'    LETTER  OF  PRESIDENT  OF  THE  UMA  NATIONAL  BANK. 

Lima  National  Bank,  Limaf  Ohio,  October  20,  1888. 

Dear  8ia:  Through  the  kindneM  of  our  attorney,  J.  H.  Padgham,  of  Allegan, 
Mich.,  I  learn  that  yon  have  been  at  Sangataok,  Mich.,  recently,  investigating  the 
anrronndin^  of  the  same,  with  a  yiew  of  making  ennroys,  in  the  near  future,  as  to 
the  advisability  and  necessity  of  constructing,  eqnippingi  and  maintaining  a  harbor 
for  the  good  of  the  public  welfare  in  general.  My  object,  therefore,  in  writing  you  is 
to  foUv  lay  before  yon,  for  your  carefnl  consideration  and  investigation  (if  such  is 
desired) I  my  intense  and  sincere  intentions,  which  are  as  follows : 

I  propose  building  a  railroad  from  southern  Ohio,  beginning  at  the  Ohio  River,  at  a 
point  near  Ply  mouthy  Ohio;  thence  in  a  northwesterly  direction  to  Colunibas,  Ohio; 
thence  to  Marysville,  Bellefontaine,  Lima,  Defiance,  and  Bryan,  all  county  seats  in 
Ohio^  thence  to  Coldwater,  Kalamazoo,  Allegan,  and  Sangatuck,  all  county  seats  of 
Mtohigan,  making  a  distance  of  over  400  miles  oi  road,  of  which  I  have  now  obtained 
four  difierent  charters  (including  a  belt  railway  at  Columbus,  Ohio)  to  cover  the 
same,  which  I  propose  consolidating  into  one  continuous  line.  The  most  of  tbe  right 
of  way  and  local  aid  has  been  completed  in  addition  to  all  tho  snrvcyB  being  made, 
except  a  portion  in  Michigan.  The  first  charter  in  account  is  tbe  Federal  Valley 
Coal  Boad,  from  the  Ohio  Kiver  to  Columbus,  developing  one  of  tho  mo  t  valuable 
coal  and  mineral  fields  in  tbe  United  States,  including  iron  oro,  lime,  fire-clay,  and 
burlding  stone,  in  snch  abundance  that  tbe  pen  could  not  possibly  describe  or  make 
mention  of.  The  building  stone  is  gray,  brown,  and  yellow  sandstoce,  which  is  now 
being  prominently  used  in  Columbus  and  other  cities ;  besides  timber  and  fine  farm- 
ing lands,  through  the  noted  Scioto  Valley.  Reaching  Columbus  wo  gain  an  atti- 
tnde  that  can  not  be  reached  by  any  other  road  now  entering  the  city,  virtually  being 
master  of  the  railroad  situation  by  controlling  the  Belt  Line,  and  vast  storage 
grounds,  which  we  have  already  purchased,  in  close  proximity  to  the  busiuess  center 
of  the  eity,  where  now  thirteen  roads  already  enter;  thence  we  leave  Columbus,  con- 
tinuing in  a  northwesterly  direction,  reaching  Marysville,  county  seat  of  Union  County ; 
thence  to  Bellefontaine,  county  seat  of  Logan ;  .thence  to  and  through  Auglaize 
County,  passing  three  pjominent  towns  which  are  isolated  from  the  railway  until  we 
reach  Lima,  county  seat  of  Allen,  where  tho  noted  Ohio  oil  fields  are  ;  thence  through 
Pntnam  County,  passing  several  good  villages ;  tbence  to  Deliauce,  county  seat  of 
Defiance  County,  and  thence  to  Bryan,  county  seat  of  Williams,  where  wo  intersect 
the  Michigan  State  line,  also  passing  through  other  prosperous  towns,  too  numerous 
to  mention :  thus  passing  through  the  most  fertile  and  productive  farming  lands,  as 
well  as  stock  lands,  in  Ohio. 

With  this  we  enter  the  State  of  Michigan,  near  the  Indiana  State  line,  and  continne 
in  a  northwesterly  direction  via  Coldwater,  Kalamazoo,  Allegan,  and,  finally,  roach 
our  terminuB  at  Sangatuck,  on  Lake  Michigan,  where  we  pro(>ose  making  our  lake 
port  for  distributing  coal,  coke,  and  other  products  to  the  great  Northwest,  by 
iiteamers,  boats,  etc. 

By  carefully  consulting  the  maps  you  will  readily  see  that  we  have  no  competing 
or  parallel  lines  from  Columbus  to  the  lake,  and  cross  more  than  twenty  leading 
trunk  lines  in  the  country,  showing  the  great  necessity  of  all  the  Ohio  towns  having 
direct  communication  by  railroad  with  their  capital  as  well  as  with  the  coal-Gelds 


Illation  as  any  line  now  built  and  operated. 

I  have  bought  sufficient  coal  lands  in  southern  Ohio,  ttio^a  ^\n  \\t^^  ^1  Tt^%j^.^\A 
supply  it  in  a  substantial  manner  for  centntiQato  cotnib*,  \)^cf^«i&^\^vi^>iX:^^  v»nx.- 
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•nee  and  gnaranty  from  reliable  parlies*  who  are  now  operating  and  have  alrradj 
developed  sufficieut  luioes  to  support  the  road  for  years  to  come,  and  offer  almort 
any  indncement  to  have  this  road  bailt,  as  they  have  millions  of  dollars  iuveated  ii 
their  deyelopineuts,  which  are  now  lying  idle  for  the  want  of  shipping  facilitifste 
the  great  Northwesti  which  all  goes  to  clearly  demonstrate  the  great  ncceasitj  of 
snoh  a  road,  and  a  sufficiently  large  and  well-eqoipped  harbor  at  Saiigatnok  to  mm- 
port  the  same  across  the  lakes.  We  have  already  negotiations  pending  reganline 
the  constraotion  of  steel  boats  for  carrying  on  the  same,  and  have^  therefore,  iielected 
Saugatnck  as  our  port,  having  ample  wharfage  and  water  facilities,  mad  a  guanmtj 
of  the  Saagatack  people  that  the  United  States  Qovemment  would  contribateorsp- 
propriate  sufficient  means  to  const  net  the  harbor  of  such  magnitude  as  to  enable  as 
to  carry  on  a  bosiness  as  the  above  outlined  road  demonstrates.  Now,  had  the  peo- 
ple at  Savgatiick  not  put  such  stress  upon  the  Government  being  willing  to  aid  tbeoi 
or  their  port,  as  well  as  others  along  the  line  of  shore,  provided  they  procured  a  nil- 
road,  we  certainly  would  not  have  taken  up  land  at  that  point  or  considered  aoj 
proposition  made  by  them.  Further,  it  will  neoessitate  a  good  depth  of  water,  as  we 
propose  carrying  our  coal  across  the  lake  by  heavy  steel  vessels,  without  breakiDf 
bulk  or  rehandling  same,  so  the  coal  that  is  to  reach  the  Northern  Pacific  Railvsy 
will  remain  on  the  original  cars  at  the  mines  until  they  reach  tbeir  final  destinatitm. 
As  to  the  southern  Ohio  developments,  that  the  millions  of  dollars  that  are  now  in- 
vested in  mines  and  in  improv^  property  lie  idle  for  want  of  transnortatioa  is  no- 
ne^)essary  to  make  further  mention  of,  as  well  as  the  supply  to  tne  great  North- 
west with  fuel  to  relieve  them  from  the  yearly  co9l  famlnqs  which  have  been  ex- 
isting for  BO  many  years  in  the  past.  Should  any  other  information  in  addition  to 
this  letter  be  desired,  or  maps,  including  our  geological  snrveya  and  report,  tbeo 
please  write  me  and  I  shall  promptly  furnish  you  with  the  same. 

Tours,  very  truly, 

B.  C.  Faurot, 
Col.  S.  M.  MAN8FIKLD,  Fttiiimt 

Ccrp9  of  Engineen,  U,  8,  A. 


K  K  17. 

PRELIMINARY  EXAMINATION  OF  GRAND  RIVER,  MICHIGAN,  FROM  GRAND 
RAPIDS  TO   LAKE  MICHIGAN,  FOR  CHANNEL  OF  NAVIGABLE  WIDTH, 

minimum  depth  of  ten  feet. 

United  States  Enginesr  Office, 

Detroit,  Mich,,  October  25, 1888. 

Sib:  In  compliance  with  the  requirements  of  section  13  of  the  last 
river  and  harbor  act,  and  letter  from  Office  of  the  Chief  of  Engiueere 
dated  August  28, 1888, 1  have  the  honor  to  submit  the  following  report 
on  *'  Grand  Biver,  from  Grand  Bapids  to  Lake  Michigan,  for  chauuel  of 
navigable  width,  minimum  depth  of  10  feet." 

Grand  Bapids,  the  second  city  in  size  and  importance  in  Michi^u, 
is  located  on  both  banks  of  the  Grand  Biver,  at  the  head  of  uavigatioHf 
and  distant 31  miles  in  an  airline  and  40  miles  by  river  from  Graml 
Haven,  at  the  mouth  of  the  river. 

A  light-draught  steam-boat,  drawing  30  inches  loaded,  and  paving 
between  Grand  Bapids  and  Grand  Haven,  constitutes  the  present  com- 
merce of  the  river.  This  steamer  carries  deck  loads  of  supplies  ami 
farm  produce  between  the  terminal  and  intermediate  points  along  the 
river,  and  occupies  two  days  in  making  a  round  trip.  During  extreme 
low-water  stages  the  difficulties  to  navigation  are  so  great  as  to  cause 
stoppage  of  this  means  of  transportation. 

A  deep-water  connection  with  Lake  Michigan  has  long  been  desired 
by  the  citizens  of  Grand  Bapids,  and  it  would  undoubtedly  prove  a 
great  benefit  to  the  varied  and  extensive  manufacturing  industries  of 
the  city. 

At  present  Qrand  IBlAi^id^  \&  d^^udent  for  its  transportation  require- 
ments upon  tbe  m\xo«^i^'^\i\^\^<»^v«t\x«K55^\x«ai'5^ 


APPEN0I3f  KK — ^REPORT   OF  MAJOR   LUDLOW.  2207 

Two  sarveys  of  Orand  Biver  below  Grand  Rapids  have  already  been 
made.  One  in  1880,  under  the  direction  of  Major  Barwood  and  extend- 
ing from  opposite  the  city  to  tlie  tail  or  lower  end  of  the  Ottawa  Boom, 
34  miles  by  river  below  Grand  Rapids,  and  the  other  in  1884,  under  the 
direction  of  Captain  Lockwood,  extending  from  opposite  the  city  to  a 
distance  of  11|  miles  below  Grand  Rapids. 

From  the  maps  of  these  surveys  the  following  facts  reganling  the 
physical  characteristics  of  Grand  Biver  are  obtained : 

Below  Grand  Rapids  the  river  dows  with  a  generally  western  course, 
but  with  many  bends  and  turns.  Its  banks  are  varied,  being  sometimes 
high  and  then  again  low  and  marshy.  The  average  width  of  the  river 
at  low  water  is  between  400  and  450  feet.  The  available  depth  for  navi* 
gation,  owing  to  numerous  bars,  is  not  more  than  30  inches.  The  river 
bottom  consists  of  sand,  gravel,  and  clay,  with  occasional  bowlders.  In 
the  first  12  miles  below  Grand  Rapids,  the  Q-foot  curve  is  only  faintly 
developed,  and  the  4- foot  curve  only  over  half  the  distance. 

The  question  of  a  10-foot  channel  was  considered  by  Major  liar  wood 
in  a  report  submitted  by  him  under  date  of  February  12,  1881.  Two 
plans  were  suggested  by  him,  the  first  being  a  canal  along  the  river 
banks,  using  one  bank  of  the  river  for  one  side  of  the  canal  and  extend- 
ing from  Grand  Rapids  to  the  tail  of  the  Ottawa  Boom,  34  miles  down 
the  river.    Speaking  of  this  plan,  M^or  Harwood  says: 

A  work  of  this  magnitade  and  extent  would  cost  several  millious  of  dollars,  how 
many  to  be  determined  only  after  a  careful  survey  of  each  bank  of  the  river  to  de- 
termine the  most  economical  line  of  direction  for  the  work,  followed  by  a  minute 
and  detailed  examination  of  the  bank  fixed  npon  throughout  its  whole  extent  of  34 
miles,  with  a  view  to  maturing  careful  estimates  for  each  section  6f  work  to  be  en- 
countered in  the  way. 

The  second  plan  suggested  by  Major  Harwood  was  to  build  a  canal 
as  before,  from  the  tail  of  the  Ottawa  Boom  along  the  river  bank  as  far 
as  Lament,  and  then  to  build  an  inland  canal  from  Lament  to  Grand 
Rapids,  thus  shortening  the  distance  by  about  7  miles.  Speaking  of 
this  plan  Major  Harwood  says : 

The  gain  in  distance  would  be  more  than  counterbalanced  by  the  increase  in  ex- 
pentte  incidental  to  carrying  the  canal  over  the  high  land  between  Lament  and  Grand 
Bapids. 

In  my  opinion  the  river  itself  is  unworthy  of  improvement  with  a 
view,  to  securing  a  channel  of  navigaide  width  and  depth  of  10  feet,  for 
the  following  reasons: 

First.  During  low  stages  the  volume  of  water  in  the  river  is  entirely 
insufficient  to  furnish  a  channel  of  the  desired  dimensions  by  any  of  the 
ordinary  methods  of  river  regulation,  such  as  training-walls  or  spur- 
dikes.  Dredging  is  wholly  out  of  the  question.  Between  1881  and 
1885  $50,000  were  expended  in  dredging  to  secure  a  4-foot  channel,  and 
this  depth  was  temporarily  secured  for  a  distance  of  11}  miles  down  the 
river. 

Speaking  of  these  dredging  operations  Captain  Lockwood,  in  a  report 
by  him  dated  January  29, 1887,  says :    . 

The  greater  part  of  the  material  removed  was  sand,  and  I  can  see  no  reason  for 

anticipating  anything  like  permanency  for  the  channel,  as  the  main  causes  that  were 

in  operation  to  maintain  the  river  at  its  normal  depth  before  the  work  commenced 

are  active  now  to  restore  its  bed  to  its  former  condition. 

> 

Even  at  this  date  the  benefits  of  this  dredging  have  disappeared  and 
the  river  is  in  its  old  condition. 

Second.  A  deep-water  connection  by  locks  and  dams,  while  practi- 
cable, would  be  very  costly,  as  the  banViB  oi  IYl^  yvn^x  ^\^  ^^\»  «Qi;>^ai^^ 
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for  tbiB  form  of  improvement,  and  wonld  involve  an  extensive  system 
of  levees,  not  only  aloug  the  banks  of  the  main  river,  but  also  aloDgtbe 
banks  of  its  tributaries,  to  protect  the  adjaeent  lying  farms  from  being 
flooded. 

A  canal  outside  of  the  river  banks  wonld  be  far  more  certain  of  se- 
curing the  desired  end  and  would  be  cheaper. 

Captain  Lockwood,  in  bis  report  of  January  29, 1887,  says : 

In  mv  upinion  deep-water  connection  with  Lake  Michigan  can  only  be  aecoied  by 
a  canal  on teide  of  the  river  banks,  nsing  the  river  as  a  feeder. 

While  nndoubtedly  great  benefits  would  accrne  to  the  large  maoo- 
facturiug  interests  of  Grand  Bapids  from  a  deep-water  oonnection  with 
Luke  Michigan,  any  improvement  of  the  river  itself  with  a  view  of  se- 
curing a  depth  of  10  feet  is  not  justified  on  account  of  its  expense,  and 
1  concur  in  the  opinion  expressed  by  Gaptain  Lockwood  that  a  canal 
outside  the  river  banks  will  furnish  the  true  solution  of  the  problem. 
In  this  connection  it  might  be  well  to  state  that  in  my  opinion  a  depth 
of  10  feet  will  not  meet  the  requirements  of  Grand  Kapids. 

If  the  lake  commerce  is  to  be  brought  to  the  doors  of  Grand  Bapids 
through  the  medium  of  a  water  route,  nothing  less  than  a  14-foot  chan- 
nel should  be  thought  of.  A  depth  of  10  feet  is  insufficient  for  the  class 
of  vessels  now  navigating  the  lakes,  and  the  tendency  is  to  increase 
their  present  draught,  so  that  14  feet  would  not  be  any  too  much. 

No  further  survey  is  needed,  as  the  snrvoys  of  Major  Harwood  and 
Captain  Lockwood  supply  all  necessary  data.  The  following  statistics 
regarding  the  industries  of  Grand  Bapids  were  kindly  furnished  mehy 
the  Grand  Bapids  Board  of  Trade,  and  are  for  the  year  1887. 

The  report  shows  that  there  were  380  factories  employing  11,110  oper- 
atives, with  a  capital  employed  of  $15,216,400,  the  product  amounting 
to  $24,048,800. 

Among  the  leading  industries  are : 
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Kind  of  factory. 


Agricultural  imple- 
ments  

Burial  caskets 

Brush 

Bent  wood 

Brick  and  tile 

Breweries 

Bottling 

Belting  

Barrel  and  keg 

Boot  and  shoe  

Boiler  and  machine . . . 

Curtain-iH>Ie 

Car-sliop 

Cracker 

Carriage  and  wagon.. 

Clot  hing 

Clsrar 

Carpet-sweeper 

Con  fectioners 

Electric  motors 

Excelsior 

Electric  light 
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950,000 

78,000 

100,000 

35,000 

155,000 

400,000 

40,000 

65,000j 

372,000 

350,000 

481,000 

28,000 

200,000 

145,000 
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100.000 
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150, 000 

125, 000 
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FlaToriiur  extracts . . 

Flour-miuc 

Famitare  wopd  trim* 
rnings 

Fire-grate 

Fomiture 

'Glue 

Gm 

Harness 

Lumber  and  planing  . 

Middling-punfler 

Paoking-boxea 

Piano 

Plaster-mills 

Pump 

Refngerator 

Sash,  door,  and  blinds. 

Soap 

Tub  and  pall 

Tanneries 

Unholstering 

Wall  coating  com- 
pound  
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23  945,0001  $145,000 

77|  599,9001,890.000 

81  150,000     ]10.< 

54  99,900     ITS.  000 
4,962  3,733,000^5,941,009 

10  23.000^      25,000 

30  259.000)    190,000 

39  29,0001  78.000 
6843,861,0004.586,000 

23  ^000,      50,000 

90  30.009  143.000 
191  85,0001  125.000 
127  750,000;    209,000 

4  25^0091        6. 500 

81  75,000|    109,000 

91  145,000,    215.090 
17  35.090      63,900 

263  250,000!    350,009 

316  415,0091.000,000 

54  49,090     191,000 


390.009,    259.000 


Grand  Rapids  in  a  port  of  entry.    The  nearest  light  honse  is  at  Qrand  Haven,  Mich. 

Verj^  respecttxxWy ,  ijowt  o\5^^\!5iv\t  servant, 
The  Chief  of  ;E«Qri3SEKaE,\S  •  ^-  K.  ^  x^v^^,*^ 
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rumboDiie  anil  Bajroa  Blaok,  Ia,  (hr  waUr-way  b* 
UlMlHippl  Kvet  wd  B«nrl«k'*  B*;.  enmlaatlaD  o! 
rotebmuw,  for  dmlginf  above  "™"*i  lA,«BUBlna 


BajOD  TsrreboiiMk  La.,  trnpraramant  of .................. 

Baj  Btdu  (itf  aown,  ninnTaJ  of  wmk  of 

B»iifonIIarboT,N.C.,lmpn)T«n«itaf. 

Boaofott  Barbor,  Inland  watar-iray  to  Sow  Beno.  IT.  C.  tM- 

pmraneiit  of ..; 

BaasfbitHarber,  Inland  valsr.vaTtp  KavIUnK  S.a.  Ib- 

prammcDtof . 

BeaafiiTt  RItWi  6.  C.  «i»fnlii»chm  of. 

Bellkat  Harbor,  Ua.,eaaminallnn  of 

Bdlrail  Bitbor.  MaMimproTuiwBtor. .. 

BelJuay  OItot.  S.  H.,  ImjinmmoBt  of 

BeoDSIt  CrMli,  montB  of,  ImptoEflBieiit  of. 

BcDB«tt'BCrMk,Va.,oiamiiuUlaiiof. 

Berry  Late.lnd.,e»»mln»tlaB  of .— .-. ..... 

B«Tvl61['a  Bay,  aiamlnatioii  of  Bafoiia  TsiTabaDne  and  Blank 

' '—-•ruy  betneen  Mi«el»»lM>l  Kimaod 


BlicHalohee ,._   

Big  Sandy  BlTor.  Ky.,  Crom  CatletlobBrgh  ap  I< 

Tng  Fork,  eiamlnatlon  of 

BlKt&ndTltlTer.Ey.and  tV. Ta., ImprBveman 
Biz  Sunflower  Rirar.  MIu..  Improvement  of  ■•. 
™~~il  Harboij  Ulu..  impniTeinoiit  of... 


linatioo  of.  - 

Black  (Md  Ooaoliltaj  Blim,  jrk.  and  La..  ImpranimgDt  of  . 

Black  Rl'BT.  Ark.  and  Mo.,  Im] ■  "» 

Blaek  RiTer.  Mich.,  bildge  aor 

Black  BiPcr,  Ulcb..  ImptOTenH 

Black  Klver,  M»^  ImpiDTomenl  of . . . 
Blaak  RlTer.at  Fort  Haron.  Mlsh..  ei 


Black  KLierjAka  Hnperior.  Utuh.,   .      _._  . 
Black  Luke  Harbor,  ifiota.,  ImproTameDl  of . 

'        ■  "      m.  Ark.  and  La.,  1l 

...  1.,  ImpTOTMnoatof. 

Blaek  RiTer.  Mich.,  biUgeacrou 

Black  BiPer,  Ulcb.,  Imptorement  of  mootli  a 


vdtUIo  to  l^keOalarlo,  eaamlna' 


Black  Wanior  River.  AJa.',  Inprvremei 

BlDekIaland.R.I.,harbwafTeflic«a(.L..  

Blnff  Creek,  Ulai.,  ftom  lla  month  to  head  of  Bavlgatlaa,  < 

loaUoo  of 

Board  of  Enjcineen  for  FarUfloaUone  and  tor  Biver  and  Harbor 

Board  of  Sni^eera,  iqiort  on  Patrii^  AntoUabilB,  conU^' 

ot'piiJi>id^iii>[^'pa.','DniM' 


Board  of  Harbor , 

Staiea  Comnilaglaii  adrieory  theieto 


Bogoo  F»lia,TcliBrooi;leKlToraBd,mainlBationof 

" "■■"-  ■^--    '■ BWe[and,lmpnivonienior 

■**■""'"■■■  ^Downaatkeffarrovi^os 
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INDEX. 


Subject. 


Boston  Harbor,  Mm8.,  improyement  of 

Boston  Harbor,  Haaa.,  xamoral  of  aunken  Tesaela,  etc.,  firom  .. 

Braaoa  JUrer,  Tex.,  trnprorement  of  month  of , 

BnuBoa  Santlaeo  Harbor,  Tex.,  improvement  of 

Breakwater,  Blaok  Bock  Harbor,  Conn.,  examination  for , 

Breakwater,  examination  of  Blaok  River,  Mich.,  with  view  to 
oonstmotion  of 

Breakwater  at  Gkirdon'a  Landing,  Lake  Champlain,  Yt,  con- 
Btructienof 

Breakwater  at  New  Haven,  Conn.,  oonstraotion  of 

Breakwater  at  Bonae'a  Point,  Lake  Ciiamplain,  N.  T.,  con- 
atrnotion  of 

Breakwater  at  month  of  Saoo  Biver,Me.,  oonstmotion  of 

Breakwater  itom  Moont  Desert  to  Porcupine  Island,  Me.,  oon- 
straotion of 

Breton  Bay,  Leonardtown, Md.,  improvement  of , 

Bridge  across  Eastern  Branch  of  the  Potomac  Biver,  Wash- 
ington, D.  C,  construction  of 

Bridge,  iron  pile,  over  Mill  Creek,  at  Fort  Monroe,  Va , 

Bridge,  reoonstmotioa  of  Aqueduct,  at  Washington.  D.  C 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridges  obstructing  navigation , 

Bridging  navigable  waters  of  the  United  States 

Broad  and  Saluda  rivers,  above  Columbia^  S.  C,  examination  of. 

Broad  Creek.  Del.,  improvement  of 

Broadkiln  Biver,  Del.,  improvement  of 

BrowD*s  Creek,  Say ville,  N.  Y.,  examination  of 

Brunswick  Harbor,  Ga.,  improvement  of 

Brunswick  Harbor,  Oa.^tablishment  of  harbor  lines  at 

Buckhannon  Biver,  W.  v  a.,  improvement  of 

Buffalo  Bayou,  Tex.,  Improvement  of 

Buffalo  Harbor,  N.  7^  improvement  of 

BurUngton  Harbor,  vt.,  improvement  of  

Bull  Kver,  S.  C,  examination  of  Combahee  River,  whether 
breaking  of,  into  will  injure  navigation  of  Combahee. 

Buttermilk  Cnannel,  Kew  York  Harbor,  improvinnent  of. 
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C. 


Cache  R^rer,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  improvement  of 

Calcasieu  River  and  Pass,  La.,  improvement  of 

Calcasieu  River,  mouth  and  passes  of,  examination  of . 
Caloosahatchee  River,  Fla.,  improvement  of 


Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  lU.,  bridges  across,  etc 

Calumet  River,  HI.  and  Ind.,  improvement  of • 

Calumet  River,  canal-way  connecting,  with  waters  of  Lake 

Michigan^xMnination  of 

Cambridge  Harbor,  Md..  improvement  of 

Cambridge  Harbor  Md.,  removal  of  wreck  from 

Camden  Harbor,  Me.,  improvement  of. , 

Canal  at  the  Cascades,  Columbia  River,  Oregon 

Canal-boats,  removal  of  wrecks  of 

Canal,  Des  Moines  Rapids,  Iowa,  care  of  and  operation  of 

Canal,  Illinois  and  Mississippi,  location  of  the 

Canal,  Louisville  and  Portuuia,  operating  and  care  of 

Canal,  Sturgeon  Bay,  harbor  of  entrance  thereto.. 

Canal,  St.  Mary's  Fslls,  operating  and  care  of 

Canal,  St.  Clair  Flats,  operating  and  care  of 

Canal,  St.  Clair  Flats,  Mich.,  improvement  of 

Canal- way  connecting  waters  of  Lake  Michigan  with  Calumet 

River,  examioatioa  of 

Canarsie  Bay,  K.T.,  improvement  of.... 

Caney  CreelL  month  of,  examination  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cape  Ann,  Sandy  my,  harbor  of  refuge,  improvement  of 

Cape  Charles  City  Harbor  and  approaches  by  Chenton  Inlet, 

va.,  examination  of 

Cape  Fear  River,  N.  C. : 

bridge  across  at  Fayetteville,  K.  G 

Improvement  of,  above  Wilmington 

Improvement  of,  at  and  below  Wilmington 

from  Wilmington  to  the  ocean,  exunination  of 

Cape  May,  K.  J.,  removal  of  wreck,  off 

Cape  Yinoent  Harbor,  N.  T.,  for  breakwater,  examination  of. .. 
Carqulnes,  Straits  of,  survey  of 


Cascades  danid.  Columbia  River,  Oregon,  improvement  of 

-  •    -  -fti,        -     - 


Cedar  Bayoo,  where  it  empties  into  Oalveston  Bay,  Tex.,  exam- 

inaUott  of 

Oedar  Keys  Harbor, Fla.,  improvament  of ...••• 
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Cedar  Rivor  Harbor.  Mich.,  improvement  of 

Ccntreville  Creek,  Manitowoc  Connty,  Wis.,  examinfttion  of. .. 
Chagrin  Kiver,  near  Willoaghby,  Ohio,  examination  of  mouth 


of 


Channol  at  Mount  Vernon,  Va.,  improvement  of 

Chauuel  between  North  and  h>outh  Hero  Islanda,  Lake  Cham- 
phiiu,  Vt.,  improvement  of 

Chanuel  between  Koun4  Lake  and  Lake  Michigan,  bridge 
across,  etc - 

Chanuel  between  Staten  Island  and  New  Jersey,  improvemeot 
of 

Channel  between  Tampa  Bay  and  Old  Tampa  Bay,  Fla.,  exam- 
ination of 

Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  exam- 
ination of , 

Channel  croH.ning  Potomac  River  from  Alexandria,  Va,,  to  the 
Maryland  aide,  exaniiuation  of 

Channol  east  of  Rice's  Point,  St.  Loais  Bay,  Minn.,  etc.,  en- 
croached upon  by  pier,  etc 

Chanuel  in  Back  Cove,  Portland  Harbor,  Me.,  improvement  of . . 

Clianuel  leading  into  Uampton  Roa<ls,  removing  wreck  from  . . 

Channel  to  Baltimore,  Md.,  improvement  of 

Ciiarles  River,  Ma^s.,  bridges  acrosa 

Charleft  River,  Maas.,  brid;;e8  across,  in  Boston 

Charleston  Harbor,  S.  C,  improvement  of.-.^ 

Charlevoix  Harbor,  and  entrance  to  Pine  Lake,  Mich.,  improve- 
ment of 

Charlotte  Harbor,  N.  Y.,  improvement  of 

CharU  of  northern  and  iiort western  lakes,  issne  of,  etc 

Chatham.  M;i8n.,  Stage  Harbor  at^  examination    

Chattahooclu'O  River,  bridge  across,  at  or  near  Gordon,  Ala 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of 

Cheat  Rivei.  W.  Va..  examination  of 

Chebovgan  Harbor,  Mich.,  improvement  of 

(y'hehalia  River,  Wash.,  improvement  of 

Chest'cr  River,  between  Crumpton  and  Jones's  Landing,  Md., 
examination  of 

Chicago  Harbor,  111.,  improvement  of 

Chicago  and  Went  Michigan  Railway  Company,  bridge  of, 
across  Stu  Joseph  River  ., 

Chicago,  Kansas  Citv  and  Texas  Railway  Company,  bridge  of, 
across  Missouri  River 

Chiokahouiiuy  Creek  (Kiver),  Va.,  examination  of 

Chickahorainy  River.  Va.,  improvement  of 

Chickasahay  River,  Miss.,  ftrom  its  month  to  Enterprise,  exam- 
ination of 

Chincoteague  Bay,  Inland  water-way  from,  to  Delaware  Bay, 
improvement  of - 

Chlucoteague  Inlet,  Va.,  for  breakwater,  examination  of 

Chipola  River,  Fla.,  from  its  mouth  to.Marianna,  examination  of. 

Chipola  River,  Fla.,  from  its  mouth  to  Wewahitchka  and  the 
"cut-oflf."  etc.,  examiuation  of. 

Chippewa  River,  surveys  for  reservoirs  at  source  of 

Chippewa  River,  Wis.,  including  Yellow  Banks,  improvement 
of 


Chitta  Bayou,  examin.'ition  of 

Cboctawhatchie  River,  Fla.  and  Ala.,  improvement  of , 

Choptank  River,  Md.,  improvement  of 

Choptank  River,  Md.,  removal  of  wreck  from :.... 

Chiickatuck  Cr»»ek.  mouth  of,  improvement  of , 

Chuckatuck  Creek,  Va.,  examiuation  of 

Clackamas  River,  Oregon,  examiuation  of 

Clark  Creek,  S C,  iuiprovemont  of 

C larks ville  Harbor,  Mo.,  examination  of 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Tenn.,  improvement  of , 

Cliut<m  Harbor,  Conn.,  improvement  of , 

Clintou  River,  Mich.,  improvement  of , 

Coanjok  Bay,  N.  C,  improvement  of 

Coa-Ht  near  life-saving  station.  East  Point  Judith,  R.  I.,  exami- 
nation of 

Coaster's  Harbor  Island,  cove  near  aoutheast  extremity  of,  ex- 
amination of 

Cocheco  River,  from  Dover  to  its  mouth,  N.  H.,  examination  of 

Cocheco  River,  N.  H.,  improvement  of. 

Coctiiwhatchee  River,  Ala.,  for  low- water  navigation,  examina- 
tion of 

Cohassot  Harbor,  Mass.,  examination  of. 

Colorado  River,  Ariz.,  exam\T\'AV\v>tv  o^ 

ColuQibia  River,  Orecon,  v;a.\\?:\.v»ft -wvkV.T^  ot   

Columbia  River,  Oregon,  caua^  ».t.  \.Yxfe  C«>At«A.Q% 
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Coltnnbia  BiTer,  Oregon  and  Wash.,  improvement  of  month  of 
Colambia  and  Lower  Willamette  riven,  Orcgoo,  improvement 

of,  below  Portland 

Columbia  River,  Upper,  improvement  of 

Ck>lambia  Kiver,  npi>er,  Waah.,  between  Wallnla  and  British 

line,  examination  of. 

Combahee  Biver,  S.  C,  examination  of , 

Commission,  Missouri  Kiver,  annual  report  for  fiscal  year  end- 
ing Johe  30,  1889. 

Commission,  If ississippi  River,  annual  report,  etc 

Commission,  United  States,  Advisory  to  toe  Board  of  Harbor 

Commissioners  of  Philadelphia,  Pa 

Ooromissioners  of  Columbus  County,  N.  C,  bridges  of,  across 

Lumber  River 

Commissioners  of  Morgan  County,  Ohio,  bridge  of,  across 

Muskingum  River 

Commissioners  of  Muskingum  County,  Ohio,  bridges  of,  across 

Muskingum  River 

Commissioners  of  Robeson  County,  N.  C,  bridges  of,  across 

Lumber  River 

Commissioners  of  Washington  County,  Ohio,  bridge  of    

Commissioners  of  Washington  County,  Ohio,  bridge  of.  across 

Mnakingnm  River  

Coneouh  River  (and  Bscambia),  Fla.  and  Ala.,  improvement  of. 

Congaree  River,  8.  C,  improvement  of 

Conneaut  Harbor,  Ohio,  examination  of 

Connect  North  Rdisto  and  South  Edisto  rivers  by  St  Pierre 

River  and  South  Creek,  S.  C,  examination  of. 

Connecticut  River,  Mass.  and  Conn.,  improvement  of,  above 

Hartford 

Connecticut  River,  Mass.  and  Conn.,  improvement  of,  below 

Hartford 

Constmotion,  etc.,  roads,  etc..  in  Yellowstone  Park 

Contentnia  Creek,  N.  C,  improvement  of. 

Contingencies,  etc.,  of  rivers  and  harbors,  e8timat<»8  for 

Coos  Bay  and  Harbor,  Oregon,  improvement  of  entrance  to.. . . 
Goosa  River,  Ala.,  for  location  of  a  channel  from  rapids  at 

Wetnraka,  etc.,  examination  of 

Coosa  River,  Ga.and  Ala,  bridges  across,  eto 

Coosa  River,  Oa.  and  Ala.,  improvement  of..... 

Coosawater  and  Oostenania  rivers,  Oa.,  bridges  across,  etc  — 

CoquiUe  River,  Oregon,  improvement  of 

Corps  of  Engineers,  laws  affecting 

Corps  of  Engineers,  rank  and  duties  of  officers  of 

Corpus  Chrlsti,  Tex.,  channel  leading  to,  improvement  of 

Corsica  Creek,  Md.,  improvement  or 

Cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  ex- 

Moinattonof 

Cowles  Creek,  or  Geneva,  Ohio,  examination  of 

Cowlitz  River,  Wash.,  improvement  of 

Conrtableau  Bayou.  Ia.,  improvement  of 

Crane  and  Waters  River  of  £s8ex  Branch,  Mass.,  examination 

of 
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Crystal  River  and  bar  at  its  mouth,  Fla,  examination  of 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of,  above 

Nashville 

Civnberland  River,  Tenn.  and  Ky.,  improvement  ot  below 

Nashville 

Cumberland  River,  Ey.,  improvement  of  south  fork  of 

Cumberland,  Lower,  Kiver,  from  Nashville  to  mouth,  exam- 

ioatioa  ot 

Cumberland  Sound,  G».  and  Fla ,  improvement  of 

Cuniiuok  Sound,  Coaniok  Bay,  and  North  River  Bar,  N.  C, 

improvement  of 

Cypress  Bayou,  Tex.  and  La.,  Improvement  of 


». 


DamatHerr's  Island,  Allegheny  River 

Dan  Kiver,  Vaand  N.  C,  improvement  of 

D' Arbonne  Ba vou,  L^.  improvement  of 

Davis  Island  I>am,  Ohio  River,  operating  and  care  of 

Disciplin,  battalion  of  engineers 

Defenses,  sea-coast 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Bay,  DeL,  construction  of  ice-bi^ bor  at  head  of 

Delaware  Bay,  Del.,  construction  of  iron  pier  in,  near  Lewes. . 
Delaware  Bay.  improvement  of  inlwud  water-way  from  Chin- 

ooteagne  Bay  to 

Delaware  Breakwater  Harbor,  Del.,  improvement  of 


Delaware  Riror.  Pa.  and  N.  J.,  improvement  of .\     ^ 
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Subject. 


Bepot  property,  WilleUi  Point 

Dapartment  o^  the  Colamliia,  exploraUons  and  sarreya,  etc. . . 

Department  of  the  Platte,  explorations  and  surveys,  etp 

Dee  Moines  Rapidii  Canal,  dry-dock  at 

Des  Moines  Rapids  CaoaL  operating  and  eare  of 

Des  Moines  Rapids,  Mississippi  River,  improvement  of 

Detroit  River,  at  Grosse  Pointe,  Mich.,  examination  of 

Detroit  River,  Mich.,  improvement  of 

District  of  Columbia,  water  supply 

Divinion  of  the  Missouri,  explorations  and  surreys,  eto 

Division  of  the  Pacific,  explorations  and  surveys 

Dorcheat  Bayou,  La.,  examination  of '. 

Drill  and  instruction , 

Dry-dock  at  Des  Moines  Rapids  Canal 

Dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  construction  of .. 

Duck  Creek,  Del.,  improvement  of « 

Daluth  Harbor,  Minn.,  examination  of 

Dnluth  Harbor,  Minn^  improvement  of 

Dunkirk  Harbor,  N.  T.,  improvement  of 


Saf^le  Harbor,  Mich.,  improvement  of 

Bast  Chester  Creek,  N.  x.,  improvement  of 

East  Point  Judith.  R.  I.,  coast  near  life-saving  station,  exami- 
nation of 

East  River,  N.  Y.,  wit^  a  view  to  removal  of  ledge  of  rook,  ex- 
amination of  

East  River  and  Hell  Gate,  N.  Y.,  removal  of  obetmotions  fhmi . 

East  Rockaway  Creek,  N.  Y.,  examination  of 

East  Tennessee,  yirji:inia  and  Georgia  Railway  Company, 
bridge  of,  across  Ocmnlgee  River 

Eastern  Branch  Bridge,  washin^n,  D.  C,  oonstmction  of  . . 

Eastern  Branch  of  the  Potomac  River,  Md.,  examination  of... 

Eclio  Harbor,  New  Sochelle,  N.  Y.,  improvement  of 

Edisto  River,  S.C.,  bridges  across,  eto 

Edisto  River,  S.  C,  improvement' of 

Edisto  Rivers,  North  and  South,  to  oonneet  by  St.  Pierre 
River  and  South  Creek,  S.C..  examination  of 

Eel  River,  Cal.,  examination  of 

Elizabeth  River,  N.  J.,  improvement  of 

Elk  River,  Md.^examination  of 

Elk  River,  W.  va.,  improvement  of 

Ellis  Island,  ship-channel  between  Jersey  City  and,  examina- 
tion of 

Engineer  Depot,  Public  Building*  and  Construction,  Willeta 
Point 

Engineer  School  of  Application  at  WiUets  Point 

Engineers,  Battalion  oi  the  Corps  of 

Engineers,  Board  of,  for  Fortifications  and  for  River  and  Har- 
bor Improvements 

Engineers,  officers  of  the  Corns  of 

English  Creek,  N.  J.,  removal  of  wreck  ftom 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R.  I., 
examination  of 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  I'a.,  preservation  of  peninsula  st  Presqne  Isle... 

EHc.ainbia  and  Conecnh  rivers.  Fla.  and  Ala.,  improvement  of  . 

Estimates  for  public  buildings  and  grounds,  etc.,  Washing- 
ton. D.  C 


Evansvillo  and  Indianapolis  Railroad  Company,  bridge  across 
White  River 

Evansville  and  Terre  Haute  Railroad  Company,  bridge  of, 
acroM  White  River 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors, estimates  for 

Executive  MauBinn,  Washington,  D.  C 

Experiments,  Willets  Point 

Explorations  and  reconnaissances 

Explorations,  etc..  Department  of  tiie  Columbia 

Explorations,  etc.,  Department  of  the  Platte 

Explorations,  etc.,  Divinion  of  the  Missouri 

Explorations,  etc.,  Division  of  the  Pacific 


F. 


Falrlee  Creek,  Md.,  impro'remeTit  oC 

Falrport  Harbor,  Ohio,  VmpTovem«>n\i  ol 

Pairwoather  Inland,  Conn.,  ©xanmvaXVou  lot  \>waJKw^\«s  \ft 

Peufleld  Reef,  and  soiit\i  trom -  - -  -  - ----- 

Palla  9f  the  Ohio  KAyet,  impxoTfttncnX  o1i^nV«.^\Xwv»s. 
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f  the  Ohio  RtTer.improvement  Indian*  Chate  around  .. 
Irea^e  lalo  Harbor,  Lake  Enron,  Mich.,  examination  of. 

r  and  Sacramento  rivers,  Cal.,  improTement  of 

(Creek,  K.G.,  examination  of 

(  PUmo  CoYe.  B.  L,  examination  of 

ook,  Gal.,  paplio  mooring  at,  examination  for  establieh- 
of. 


Hill,  Cal.,  pnblio  mooring  at,  examination  for  establish" 

of 

ays,  erection  of.  at  Great  Falls  of  Potomac  River 

arg  Bailroad  Company,  bridge  ol^  across  Charles  River, 


!ile  River  Harbor,  Conn.,  improvement  of 

liver,  Ga.,  improvement  of '. 

liTer,  bridge  across,  near  fiainbridge.  Ga 

Uver,  Ga.,  rook  reefs  at  Albany  ana  above,  exunina* 
)f , 


k  Railway  and  Navigation  Company,  bridge  of,  across 

ley's  Creek 

tig  Bay,  N.  T.,  improvement  of. 

n  Lac  River,  Wis.,  harbor  at  month  of.' examination  of.. 

iriUe,  Mich.,  for  breakwater,  examination  of 

I  Deer  River,  Tenn.,  improvement  of 

eflaoce,  Fort  Wayne,  Ind. ,  examination  of 

idnstry,  Fort  Miami,  Fort  Meigs,  examination  of 

enroe.  Va.,  constmction  of  wharf  at 

[onroe,  Va.,  iron  pile  bridge  over  Mill  Creek  at 

ond  Harbor,  Montaak,  K. T . ,  examination  of 

OSS,  Cal.,  public  mooiing  at,  examination  for  establish- 
of ^ 


mith  and  Choctaw  Bridge  Company,  bridge  of^  across 

ka  River 

aatlons.  Board  of  Engineers  for 

dnsand  water-pipes,  Washington,  D.  C , 

le  River,  Ark.,  improvement  of , 

d  Wisconsin  rivers,  Wis.,  improvement  of 

id  Wiscoosin  rivers,  operating  and  care  of  locks  and 
on 


brt,  Ky.,  city  of,  bridges  across  Kentncky  River, 
brt  Harbor,  Mich.,  improvement  of 


Broad  River,  Tenn.,  improvement  of 
^  Wallace  M.  (schooner),  removal  of  wreck  of 
erg,  for  harbor  of  refiige  at,  examination  of . . , 


O. 

ton  Bay,  improvement  of  ship-channel  in 

ton  Harbor,  Tex.,  improvement  of , 

d  Park,  Washington,  D.  C 

lade  River,  Mo., Improvement  of 

lonpe  River,  Tex.,  tor  removal  of  raft  on,  examination 


ig  waters  of  Colombia  River,  Oregon 

River,  W.  Va.,  improvement  of 

e  River,  K.  Y.,  examination  of 

town  Harbor,  S.C.,  improvement  of 

a  brig,  removal  of  wreck  of.  from  St.  John's  River,  Fla  . 

,  Bayou  des.  La.,  examination  of 

ove  Harbor,  N.  T.,  improvement  of 

ster  Harbor,  Mass.,  improvement  of 

lith  Maid  (schooner) ,  removal  of,  wreck  of 

Point  Channel,  Plymouth  Harbor,  Mass,  examination 


i'B  Landing,  Lake  Champlain,   Vt,  construction  of 

cwater  at 

us  Bay,  K.  T.,  improvement  of. 

us  Bay,  K.  T.,  removal  of  wreck  from , 

I,  Rio.,  N.  Mex.,  from  Bmbudo  to  £1  Paso,  Tex.,  exami- 
nof. 


Calumet  River,  Ind.,  examination  of 

Calumet  River,  HI . ,  exam ination  o f 

Forks,  IHhk.,  bridge  across  Red  River  of  the  North 

■es  Mors  avenue)  ..^ 

Forks,  Dak.,  bridge  across  Red  River  of  the  North 

iinnesota  avenue) 

Haven  Harbor,  Mich.,  improvement  of 

Marais  Harbor^  Minn.,  improvement  of 

Marais,  Mich.,  improvement  of  harbor  of  refiige  at. .... . 

River,  Mich. ,  bridge  across 

River,  Mich.,  firom  Grand  Rapids  to  LakeMicMgaai,  «x« 
%tlon  of 
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Subject. 


I. 


lee-barbor : 

at  bead  of  Delaware  Bay,  Del.,  conBtruction  of 

at  Marcus  Hook,  Fa.,  conatmction  of . 

at  mouth  of  Moakingtim  River,  Ohio,  oonstraction  of. 

at  Kev  Castle,  DeL,  oonstmction  of. 

at  or  near  Bismarck,  Dak.,  examination  of 

Oe  Martbe  (Frecnoh  sMp),  removiU^of  wreck  of 


Illinois  Rirer.  HL,  improvement  ol. , 

Illinois  an4  Mississippi  Canal,  location  of  the 

Improvement  and  oare  of  pnblio  boildings  and  ((ronnds,  Dis- 
trict of  Columbia 

Indiana  Chute,  Falls  of  the  Ohio  Biver,  improvement  of 

Inland  water-way  between  Beaufort  Harbor  and  New  River, 
K.C.,improTem«<'ntof 

Inland  water> way  between  New  Berne  and  Beaufort,  N.  C, 
improTement  of 

Inland  water-way  from  Chincoteague  Bay,  Va.,  to  Delaware 
Bay  at  or  near  Lewes,  Del.,  improvement  of. 


Inner  Harbor,  Michigan  City,  Ind..  bridge  across  channel  of . 
Interferenoes  with  navigatfon  by  oridges,  causeways,  etc. . .. 


Ipswich  RLver,  Mass.,  improvement  of. 
Irondequoit  Bay,  channel  connecting  Lake  Ontario  with,  ex- 
amination of 

Iron  pier  in  Delaware  Bay  near  Lewes,  DeL,  oonstruotion  of  . . 

jr. 


James  River.  Ya.,  improvement  of 

Jekyl  Creek,  Gkb.,  improvement  of 

Jersey  City  and  Bills  Island,  N.  T.,  ship-ohannd  between,  ex- 
amination of 

Joy  (schooner),  removal  of  wreck  of 

Judicis^  Square,  Washington,  D.  C 


Kanawha  River,  Great,  improvement  of 

Kanawha  Rirer,  Great^  W.  Ya.,  operating  and  care  of  locks 

and  damson 

Kanawha  River,  Little,  improvement  of 

Kansas  City  and  Memphis  Railway  and  Bridge  Company, 

bridge  of,  across  Mississippi  River  at  Memphis,  Tenu 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  examination  of 

Kennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kenosha  Harbor,  Wis.,  for  refage,  STamination  of 

Kentucky  River,  Kv. : 


improvement  ol 

bridga  across,  near  Tyrone,  Ky 

bridgeaoross,  at  Frankfort,  Ky 

bridge  across  North  Fork  of,  at  mouth  of  Walker's  Creek. . 

operating,  etc..  locks  and  dams  on 

Kentucky  Union  Railway  Company,  bridge  of,  across  North 

Fork  o?  Kentucky  River 

Keokuk  and  Hamilton  Bridge  Company,  bridge  of,  across  Mis- 
sissippi River - 

Kewaunee  Harbor,  Wis.,  improvement  of 

Keyport  Harbor,  N.  J.,  improvement  of .•. . . 

Key  west  Harbor,  Fta.,  improvement  of  northwest  entrance  to 

Kingsley's  Creek,  bridge  across 

Klamath  River,  Cal.,  examination  of 

Klaskuine  Rirer,  Oregon,  examination  of , 


JL. 

La  FoUTOhe  Bayou,  La.,  improvement  of. 

La  Fonrohe  Bayou,  La.,  from  Donaldsonville  to  the  Gulf,  exam- 
ination of ••"••■; w 

La  Grange  Bayou,  Fla.,  improvement  of , 

Lake  Champlain,  N.  Y.  and  Yt,  improvement  of  Narrows  at. 

Lake  George,  N.  Y.,  examination  of 

Lake  Michigan,  canal- way  connecting  waters  ol^  with  Calumet 

River,  examination  of 

Lake  Pepin,  harbor  of  refuge  at  Stockholm 

Larchmont  Harbor,  N.  Y.,  examination  of 

LakesL  Northern  and  Northwestern,  printing  and  distribution 

of  onartJi  of • , 

Lambert's  Point,  Ya.,  approaches  to  Norfolk,  etc,  botween 

Fort  Norfolk  snd 
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La  Tnppe  Rirer,  Md.,  examination  of — 

Laura  J.  (schooner),  remoral  of  wreck  of 

Laarens  County,  GkL,  bridge  of,  aorosa  Ooonee  River 

Laws  of  Fiftieth  Congrees,  second  session,  affecting  Corps  of 
Bngineers 

Laaaretto  Creek,  Oa.,  bridge  across,  etc 

Leaf  BiTer,  Miss.,  examination  of 

Leavenworth  and  Platte  Coon^  Bridge  Company,  bridge  of; 
across  Hissonri  River 

Lee's  Slough,  examination  of  Chipola  River  from  its  mouth 
to,  etc.... 

Leonardtown  Harbor,  Md.,  improvement  of 

Levtoes,  Mississippi  River,  reports  on  condition  of,  etc.,  1887~*88. 

Lewes,  DeL,  construction  of  iron  pier  in  Delaware  Bay,  near  . . 

Lewes,  Del.,  inland  water-way  from  Chinooteague  Bay  to  Del- 
aware Bay  near , 

Lexington,  Mich. ,  for  breakwater,  examination  of 

Licking  River,  Ky.,  improvement  of,  from  Parmers  to  West 
Liberty 

Little  Harbor,  N.  H.,  harbor  of  reftige  at,  improvement  of.... 

Little  Kanawha  River,  W.  Va.,  improvement  of . .  r 

Little  Pee  Dee  River,  S.  C,  improvement  of ,. 

Little  Red  River,  Ark.,  improvement  of 

Little  River,  La.,  improvement  of 

Little  River,  Mo.  ana  Ark.,  improvement  of 

Little  Salem  Creek,  K.  J^  examination  of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

Liasie  (schooner),  removal  of  wreck  of 

Look  and  Dam  No.  9,  Monongahela  River,  operating  and  oare  of. 

Locks  and  dams: 

on  Great  Kanawha  River,  operating  and  oare  of 

on  Oreen  and  Barren  rivers,  Ky.,  operating,  etc 

on  Kentucky  River,  Ky.,  operating,  etc 

on  Muskingum  River,  operating  and  care  of 

on  the  Fox  and  Wiabonsin  rivers,  operating  and  care  of. . . 

Long  Point,  R  L,  to  deepen  water  on  the  Bar,  Greenwich  Bay. 

IjOttisa  Fork,  of  Big  Sanay  River,  Ky.,  examination  of 

Louisville  and  Jeffersonvule  Bridge  Company,  bridge  of,  across 
Ohio  River .^T.......:.... 

Louisville  and  Nashville  Railroad,  bridge  across  Kentucky 
River 

Louisville  and  Portland  CaniJ,  operating  and  care  of '. 

Louisville  Southern  Railway  Company,  bridge  of,  across  Ken- 
tucky River 

Lower  Cumberland  River,  Tenn.,  examhiation  of 

Lower  Willamette  and  Columbia  rivers,  Oregon,  improvement 
of,  below  Portland 

Lubeo  Channel,  Me.,  improvement  of. 

Ludington  Harbor,Mich.,  Improvement  of 

Lumber  River,  N.  C.,  bridges  across 

Lumber  River,  K.  C,  improvementof 

Lynn  Harbor,  Mass.,  improvement  of 


M. 

Machodao  River,  Ya.,  examination  of. 

Mackey's  Creek,  N.  C.,  examination  of 

Haoon  Bayou,  LIbl,  improvement  of 

Mfth on  River,  Del. ,  examination  of 

Maiden  River,  Mass.,  examination  of 

Manatee  River,  Fla.,  improvement  of 

Manohac  Bayou,  La.,  examination  of. 

Manchester  Hu-bor,  Mass.,  improvement  of 

Manistee  Harbor,  Mich. ,  improvement  of 

Manistiqne  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor.  Wis.,  improvement  of 

Manokin  River,  Md.,  examination  of 

Mantua  Creek,  K.  J.,  improvement  of 

Maple  Leaf  (steamer),  removal  of  wreck  of 

Maps,  military  and  geographical,  compilation  of 

Marcus  Hook,  Pa.,  construction  of  ice-harbor  at 

Marinette,  Wis.,  bridge  of;  across  Menomonee  River 

Marquette  Harbor,  Mich.,  establishment  of  harbor  lines  at 

Marouette  Harbor,  Mich.,  Improvement  of 

Martha's  Vineyard,  inner  and  outer  harbor  at  Edgartowo,  Mass., 
examination  of 

Mary  (schooner)  jjemoval  ol  wxeckVot 

Matagorda  Bay,  Tex.,  \nlot  to, VmpTovctnfttA  ^>1 

Mattaponi  River,  Va.,  improvemw^t  ol i-  •  -  v  *  •  •• 

Maamee  Valley,  examiuatioTi  ol  YiVaVrevo  KK^wA%.'fe^».^  \s\ 
Maurice  River.  N.  J.,  iinpTOvem«iiX.<kl 
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If  edoBiAe  Strer,  Iffe*,  gxaaalnation  of 

If  emphi*  and  Charleston  BaUioad  Compaxij,  bridge  of;  aeroH 

Tenneaoce  Biyer 

Heaononee  Harbor,  If  lob.  and  Wia.,  improrement  of 

If  onomonoo  Harbor,  Wis.,  examination  of 

Heaomonee,  liloh.,  oridget  aoroaa  If enomonee  Birer,  by  city  of. 

If enomonee  River,  bridge  aeroaa 

If  errimao  Birervlfaae.,  improrement  of 

If  iobigan  City  Harbor,  Ino.,  improvement  of  inner  harbor. 

Mlehlgaa  City  Harbor,  Ind.,  improToment  of  onter  harbor 

Kichigan  Cl^,  inner  harbor,  bndge  across  channel  of  w 

If ilford  Harbor,  Conn.,  improTement  of. 

If  iUtaary  and  geographical  maps 

Jf  iU  Cnek,  iron-pile  bridge  over,  at  Fort  Monroe,  Ya 

HiUtary  works,  etc..  in  the  ManmeeTalley 

Ifilwaakee  Bay,  Wia.,  harbor  of  refbgeat... 

Hilwaakee  Harbor,  Wia.,  improrement  of 

Minnesota  Point,  at  Superior.  Wia.,  examination  of 

Minnesota  Blver,  Minn.,  improvement  of 

Mingo  Creek,  S.C.,  improvement  of 

MispHUon  Croek,  DeL,  improvement  of 

Misslasippi  Birer: 

bridge  aeroes,  above  Hannibal,  Mo 

bridge  across,  at  Keokuk,  Iowa 

bridge  aoTDSS,  at  Memphis,  Tenn 

bridge  across,  at  St  Lonis,  Mo 

examination  of,  at  and  near  the  head  of  Beaver  Island 

discharge  observations,  resnlts,  etc 

examination  of  Bayons  Terrebonne  and  Black  for  water- 
way between  Berwioks  Bay  and 

index  to  survey  and  rivftr  regimen  data 

reports  on  condition  of  levees  in  1887  and  1888 

taole  of  extremes  of  high  and  low  water,  etc 

improvement  o^  above  FsUs  of  St  Anthony.  Minn 

improvement  of.  at  Des  Moines  Banids 

Improvement  of.  between  the  Des  Moines  Bapida  and  the 
month  of  the  Illinois  BlTsr 

Improvement  of  between  the  Ohio  and  Illinois  rivers 

Improvement  o^  ftmn  Minneapolis  to  Des  Moines  Bapids . 

improvement  of  harbor  at  New  Orleans 

rsmoTing  snags  and  wrecks  lh>m 

feservoirslkt  headwaters  of 

SoathPass  ot  inspection  of  improvements  at 

snrveys  for  reservoirs  St  the  source  of 

the  main  sloagh  at  Hamilton,  HI 

Upper,  operaoons  of  snag-boats  on 

water*gaages  OB 

Mississippi  Biver Commission: 

annual  report  for  fiscal  year  ending  June  80, 1889 

improvement  of  harbor  at  New  Orleans 

Inaex  to  discharge  observations,  Mississippi  Biver  and 
tributaries 

index  to  survey  and  river  regimen  data 

rectification  of  Bed  and  Atcnaliilaya  rivers - 

report  of  Assistant  Xngineer  Ockerson  on  depths  at 
crossings,  Cairo  to  Red  Biver 

report  of  Captain  Kingman  upon  operations  in  the  fourth 
district : 

reports  of  Captain  Leach  upon  operation  in  first  and  second 
districts 

report  of  Captain  Bussell  upon  operations  in  third  district 

reports  on  condition  of  levees  in  1887  and  1888 

report  of  the  Secretary  of  the 

report  of  secretary  of  construetlon  committee,  etc 

results  of  discharge  observations,  etc 

table  of  estremes  of  high  and  low  water,  Mississippi  Blver 
and  tributaries 

supplemental  report  oA  December  28, 1888 

Missouri  Biver: 

atMaiml,  Mo.,  examination  of 

bridge  «cros«  between  Kansas  City,  Mo.,  and  a  point  5 
miles  below 

bridge  across,  between  Leavenworth,  Kans.,  and  Platte 
County,  Mo 

bridge  across,  between  the  city  of  Kansas  and  town  of 
Sibley,  Mo 

removing  snags  and  wrecks  from 

Upper,  ico-harbor  on,  examination  of 

Missouri  Biver  Commission : 

Annual  report  for  fiscal  year  ending  June  30, 18S9 \ 

Mwatraotiao  abors  Sioiiz  City,  at  Sioux  Cit^ ,  and  tX  Oma»ba.\ 
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Subject. 


lii«Aonri  River  CommisHion — ConHniied : 

constraction  at  Kansas  City,  Miami,  etc... 

constraction  at   Plattfliuoutb.  Nebra«ka  City,  Rtilo,  St 
Joseph.  Leavenworth,  and  Atchison 

report  of  Lient.  H.  M.  Chittenden,  Corps  of  En^neors 

report  of  the  Secretary 

report  of  Mr.  S.  Waters  Fox,  division  engineer..-. 

report  of  Mr.  Samael  H.  Yoang,  diviaion  engineer 

survey  observations 

Mobile  Harbor,  ALi.,  improvement  of 

Mokdiimne  River,  Cal.,  improvement  of 

Moline  City  Harbor,  111.,  examination  of 

Moohegan  Island  Harbor,  Me.,  examination  of , 

Monongahela  River,  W.  Va.  and  Pa.,  improvement  of 

Mononpabela  River,  aliove  npper  dam,  W .  Va.,  examination  of 
Monon^aliola  Rivor.  operating  and  care  of  Look  and  Dam  No.  9 

Monme  Harbor,  Mich.,  examination  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moo<lna  (or  Murderer's)  Creek,  N.  Y.,  bridge  across 

Moo»e-a-bec  Bar,  Jonesport,  Me.,  improvement  of 

Moorings,  pnblic,  at  Fort  Koss,  Fisk's  Mill,  Fish  Kock,  Shelter 

Cove,  ana  Trinidad,  Cal  

Mormon  and  Stockton  sloughs,  Cal.,  San  Joaqain  River,  im- 
provement of  

Morton,  Sailie  C.  (schooner),  removal  of  wreck  of 

Mount  Desert,  Me.,  breakwater  at 

Mount  Vernon,  Va.,  channel  at,  improvement  of 

Mount  Vernon,  Va.,  survey  of  road  from  Aqueduct  Bridge  to  . 


Alouth  of  Black  River,  Mich.,  improvement  of... 

Mouth  of  Chagrin  River,  near  Willoughby,  Ohio, 

of , 


examination 


Mouth  of  Colombia  River,  Oregon  and  Washington,  improve- 
ment of 

Mouth  of  Coquille  River,  Oregon,  improvement  of 

Mouths  of  Sacramento  ami  San  Joaquin  rivers,  CaL,  survey  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

MuHkingum  River,Ohio: 

bridge  across,  at  Stockport.,  Ohio 

bridges  across,  at  Ziine«villo 

bridge  across,  between  Beverly  and  Waterford 

bridge  across,  Lowell  Canal 

construction  of  ice  harbor  at  mouth  of 

from  Zanesville  to  Dre«den,  examination  of 

impn)vement  of 

operating  and  care  of  locks  and  damson 

Mystic  River,  Conn.,  examination  of 


Nansemond  River,  Va..  improvement  of 

Kanticoke  River,  from  Sealord  to  Concord,  Del.,  examination 
of 


Nantucket,  Mass.,  harbor  of  refuge  at,  improvement  of 

Napa  River,  Cal.,  improvenientof , 

NanaganHett  Bay  and  Providence  River,  R.  I.,  improvement  of. 

Nairagansett  Bay,  at  the  mouth  of  Narrow  River,  B.  I.,  exami- 
nation of 

Nanagnagus  River,  Me.,  improvement  of 

NaiTows  at  Lake  Champlain,  N.Y.  and  Vt.,  improvement  of.*.. . 

NasHawaddox  River,  Md.,  examination  of 

Neoiio.M  River,  Tex.,  improvement  of. 

Nehalem  Bay  and  Bar,  Oregon,  examination  of 

Neuse  River,  N.  C,  improvement  of 

Neva  nnnoval  of  wreck  of 

New  Bedford  Harbor,  Mass.,  improvement  of 

Niw  bur  vport  Harbor,  Mass.,  improvement  of 

New  Castle.  Del.,  construction  of  ice-harbor  at 

New  Haven  Harlwr,  Conn.,  breakwater  at,  construction  of 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  examination  of 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans  Harbor,  La.,  improvement  of 

New  Orleans  Harbor.  La.  (Algiers),  removal  of  wreck  from... 

Newport  Harbor,  R.  L,  improvement  of.- 

New  River,  N.  C,  improvement  of 

"Now  River,  N.  C.,  water-way  betwexm  Swansborongh  and 

Hew  River,  Va.  and  W.Ya.,\cnv^ovfetaent  of 

New  Rocbelle  Harbor, "N.Y.,  \Ti\\>TO'^fetiveiv\.o^ 

Newtown  Creek, N.Y./vTOpYOVfemewtol...^..  — .- •- 

Ifew   York  Central  and  Hudftou  T^nwc  T^Wxotv^  <^oxsv^^^, 

bridge  of,  across  Hoodna  Cr«>tt^ ■ 
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SDBJItCT. 


Tork  Harbor,  Mtobliahment  of  harbor  linos  at 

Tork  Harbor,  N.  T.,  improvement  of 

Fork  Harbor,  N.  Y.,  removal  of  wreck  from -  - 

York  Harbor,  sea-wall  at  Davis  Island,  N.  Y.,  improve- 

at  of - 

ara  Falls,  water-way  Monnd,  examination  of 

tra  Eivsr  and  Tonawanda  Harbor,  K.  Y.,  improvement  of. 

Ini  Creek,  Ya.,  improvement  of 

wok  River,  Wash.,  improvement  of. 

)lk  Harbor,  establishment  of  harbor  lines  at 

>lk  Harbor  and  its  approaches,  Ya.,  improvement  of 

>lk  Harbor,  approach  to,  and  U.  S.  (Norfolk)  navy- yard, 

>rovem6nt  of 

h  £Bst  River,  Cape  Fear,  K.  C,  examination  of 

ti  East  River,  Md!.,  examination  of 

\k  Edisto  River,  to  connect  with  South  Edisto  by  St. 

ire  River  and  Sonth  Creek,  S.  C,  examination  of 

Ii  and  Soath  Hero  L^lands,  improvement  of  channel  between . 

bero  and  Northwestern  Lakes,  printing,  etc.,  oharte  of 

ii  Palouse  River,  Wash.,  examination  of 

li  River  Bar,  N.C.,  improvement  of 

tiwest  entrance  to  Key  West  Harbor,  Fla.,  improvement 

ralk  Harbor,  Conn.,  improvement  of 

ibee  River,  Miss.,  improvement  of 

O. 

ind  Harbor,  Cal.,  improvement  of 

5roh ard  Harbor,  N.  Y. ,  improveni ent  of 

bannock  River,  Md.,  examination  of 

iiian  Creek,  Ya., examination  of 

panoy  of  and  i^jory  to  pabllo  works  by  corporations  and 

[viduals - 

iwaha  River,  from  its  mouth  to  Lake  Griffin,  Fla.,examir.a- 

lOf r 

ilf;eo  River,  Ga.: 

ridge  acroM 

taminationof 

nprovement  of - 

pe  River,  Ga.: 

ridge  across  at  or  near  Dublin 

saminatio%of 

nprovement  of • 

to  Harbor,  Wis.,  examination  of 

to  Harbor,  Wis.,  Improvement  of 

soke  Inlet,  N.C.,  examination  of 

►  of  the  Chief  of  Engineers 

trsof  the  Corps  of  Engineers -. -■*-••;• 

trs  of  the  Corps  of  Bngiueers,  nnmber  of,  rank  and 

iesof • 

Dsbnrgh  Harbor,  N.  Y.,  improvement  of 

River  * 

ridge  across,  from  Wheeling,  W.Ya.,  to  Martin's  Ferry, 

Ohio 

ridge  across,  at  Beaver.  Pa ......  ^ r^-^ :,V  *  * 

ridge  across,  between  Louisville,  Ky.,  and  Jelfersonville, 

Ind -- 

ridge  across,  at  Steubenville,  Ohio 

oprbvement  of 

nprovement  of  Falls  of. 

nprovement  of  Indiana  Chute 

perating  and  care  of  Davis  Island  dam  on 

t  Harbor,  N.Y.,  improvement  of 

olony  Railroad  Company,  bridge  of,  across  Taunton  Rivor. 

cock  Harbor,  Va.,  examination  of 

oagon  Harbor,  Mich.,  improvement  of 

naula  and  Coosawatee  rivers,  Ga.,  bridges  across 

)n  Railway  and  Navigation  Company,  oridge  of,  across 

kkeRiVer -. 

9  River,  Mo.,  improvement  of ..--•  --- 

3  River,  Mo.,  from  Its  mouth  to  5  miles  above  the  first 

•al,  examination  of 

go  Harbor,  N.Y.,  improvement  of 

Creek,  Vt.,  improvement  of 

Iiita  River,  Ark.,  improvement  of,  above  Camden 

liita  River,  La.  and  Ark.,  from  mouth  to  head  of  navigation, 

m  inati on  of -  • 

aita  and  Black  rivers,  Ark.  and  La.,  Improvement  of 

daw  and  Wando  rivers,  S.C.,  examination  of 

sborough  Harbor,  Ky.,  examination  of 
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SUBJSCT. 


P. 

Pamlico  River,  K.  C,  bridceti  acrosa,  etc 

Painllco  and  Tar  rivers,  N.  C.,  improvement  of 

Pamunky  River,  Va.,  improvement  of 

Pamuuky  liiver.  Va..  removal  of  wreck  atSkidmore's  Bar,  In. 

PascagJiula  River,  MiHH.,  improvement  of 

Panquotank  River,  above  tbe  moatk  of  Tamer's  Cat,  K.  C,  ex- 
am iuaiiun  of 

Passaic  River,  N.  J.,  improvement  of  above  Newark 

Paartaic  River.  N.  J.,  improvement  or,  below  Newark 

Pass  Cavalln  Inlet,  improvement  of 

Patapsco  River,  Md.,  channel  to  Baltimore,  improvement  of.. 

PutapHco  River.  Md.,  removing  sunken  vesael  from,  eto 

Patrick.  Anto  Mobile  controllable  torpedo 

PaiQxent  River.  Md.,  improvmuent  of,  from  Benedict  to  Hill's 
Landing; 

Pawcatuck  River,  R.  Land  Conn.,  improvement  of 

Pawpaw  River,  Mich.,  bridge  across,  eto 

Pawtucket  River,  R.L,  improvement  of 

Pearl  River,  Miss. : 

improvemoDi  of,  below  Jackson 

improvemeut  of.  from  Jackson  to  Carthaji^ 

improvement  of,  between  Edinburgh  and  Carthage 

Pease  River,  Fla,  improvement  of 

Pembroke  Harbor  and  Channel,  Me:,  examination  of 

Penfield  Reef,  Conn.,  examination  for  breakwater  tnm  Fair- 
weather  Island  to 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improvement  of 

Pensncola  Harbor,  Fla.,  resurvey  of  outer  and  inner  bars  at,  ex- 
amination of 

Pensacola  Harbor,  Fla.,  removal  of  wreck  from  entrance  to. . . 

Pensaukee  Harbor,  Wis.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Petal  u nta  Creek,  Cal^ improvement  of 

Petersburg  Harbor,  Va.,  improvement  of  Appomattox  River, 
etc..  and  diverting  water  above,  etc 

Petit  Jean  River,  Ark.,  improvement  of ^... 

PetoHkev  Harbor,  Mich.,  examination  of 

Pettingill  (bark),  removal  of  wreck  of 

Petty  s  Island,  Philadelph  ia  Hart>or.  removal  of 

Pbalia,  Bogue,  Miss.,  examination  or 

Philiuhlphia,  Pa.,  United  States  Commission  Advisory  to  the 
Roarii  of  Harbor  Commissioners  of 

PbiUdclphia  Harbor,  Pa.,  removal  of  islands  in  front  of 

Pier,  iron,  construction  of,  in  Delaware  Bay,  near  Lewes.  Del.. 

Pine  Lake,  Mich.,  entrance  to,  improvement  of 

Pine  River  at  St.  Clair  City,  Mich.,  examination  of 

Pittsbiir^^h  and  Lake  Erie  Railroad  Company,  bridge  of,  across 
Ohio  River - 

Pittsburgh.  Cincinnati  and  St.  Lonis  Railway  Company,  bridge 
of,  across  Ohio  River 

Plaquemine,  Bayou,  La.,  improvement  of 

IMaqueniiue.  Bayou,  La.,  securing  month  of,  from  erosion 

Plutlsburgh  Harbor,  N.  T.,  improvement  of 

Plattsburgh  Harbor,  Vt.,  for  extension  of  breakwater,  exami- 
nation of 

Plcannnt  River  from  Columbia  Falls  to  its  month.  Me.,  exami- 
nation  of 

Plyniouth  Harbor,  Mass.,  Oroose  Point  Channel,  examination  of. 

Plymouth  Harbor,  Mass.,  improvement  of 

Poconioko  River.  Md.,  improvement  of 

Point  Judith  Pond,  R.I..  entrance  to,  examination  of 

Portage  Lake,  Mich.,  establishment  and  maintenance  of  har>- 
bor  lines  in 

Portage  Lake,  Mich.,  harbor  of  refuge  at 

Port  Austin,  Mich.,  for  breakwater,  examination  of 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clin t«m  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Inlet.  Long  Island,  N.  Y.,  examination  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of 

Portland  Harbor,  Me.,  improvement  of , 

Port  Sanilac,  Mich.,  for  harbor  of  refuge,  examination  of..... 

Portsmouth  Harbor,  N.  H.,  im provement  of , 

Portsmouth  Harbor,  Va.,  establishment  of  harbor  lines  at  .. 

Post  at  Willcts  Point 

Port  Washington  Harbor,  Wis.,  inoprovement  of 

Potaaa  River,  bridge  acroM,ii«ax  Fort  Smith,  Ark 
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PoiuiiutoKiFer: 

channel  crosBing  from  Alexandria,  Va.,  to  the  Maryland 

side,  examinaoon  of 

oonstruotion  of  hjidge  across  Eastern  Branch  of,  at  Wash- 
ington, D.  C 

Eastern  Brauchof.  Bfd.,  examination  of 

at  Washington,  D.  C,  improTement  of 

imcrorement  of  channel  at  Mt  Vernon,  Va 

reoonstraotion  of  Aqaedaot  Bridge  across,  at  Washington, 

D.C 

South  Bran(^  of,  W.  Ya.,  examination  of 

Powow  Kiver,  Mass.,  improvement  of 

Presque  Isle,  preservation  of  peninsula  at 

Prime  Hook  Creek,  Del.,  examination  of 

Providence  Harhor,  R.  I.,  Green  Jacket  Shoal,  removal  of 

Providence  Bitrer  and  Narragansett  Bay,  R.  I.,  improvement  of. 

Provincetown  Harhor,  Mass.,  improvement  of 

PubUo  buildings  and  ground^  District  of  Colambia,  improve- 
ment and  care  of 

Public  buildings  and  grounds,  estimates  for  Washuigton, 
D.C 


Puhlic  moorings  on  northern  coast  of  California,  examination 
for  establishment  of 

Public  works,  occupancy  of,  and  injury  to,  by  corporations 
and  individuals 

Put-in-Bay  Island,  bnrial  place  on,  examination  of 


Page. 


Quanlcassee  Biver,Mich.,  examination  of. 
Qaantioo  Creek,  Va. ,  examination  of 


Bacine  Harbor,  Wis.,  examination  of. 

Bacine  Harbor.  Wis.,  improvement  of 

Raft,  removal  of.  from  Gaudeloupe  River,  Tex 

Bandolph  and  "Kansas  Ciiy  Bridge  Company,  bridge  of,  across 

Missouri  River 

RappahannockRlver.Va.,  improvement  of 

Rappahannock  River,  Va.,  improvement  of.  at  Urbana  Creek  . . 

RaWay  River,  N.  J.,  improvemoit  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  M.  J.,  improvement  of 

Raritan  River  Railroad  Company,  bridge  of,  across  South  River, 

K.  J 

Reconnaissanoes  and  explorations 

Reconnaissances  and  surveys  in  military  divisions,  etc.,  esti- 
mates for 

Recruiting  for  Battalion  of  Engineers 

Red  River,  Ark.,  improvement  of,  above  Fulton 

Red  River,  La.,  rectiflcation  of,  etc 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River,  La.  and  Ark.,  survey  of 

Red  River  of  the  North,  bridge  across,  at  Des  Mors  avenue, 

Grand  Forks,  Dak 

Red  River  of  the  North,  bridge  across,  at  Minnesota  avenue. 

Grand  Forks,  Dak 

Red  River  of  the  North,  Minn,  and  Dak.,  improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Removing  ohstmctions  in  Arkansas  River,  Ark 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 

rivers 

Reservations  east  of  Capitol,  Washington.  D.  C 

Reservations  north  of  Pennsylvania  avenue,  etc.,  Washington, 

D.C 

Reservoirs  at  headwaters  of  the  Mississippi  River 


Resurvev  of  outer  and  inner  bars  at  Pensacola,  Fla.,  examina- 
tion oi. 

Rice's  Point,  St  Louis  Bay,  Minn.,  channel  encroached  upon 
hy  pier,  etc 

Rio  Grande,  N.  Mex.,  from  Embudo  to  El  Paso,  Tex.,  examina- 
tion of 

River  and  harbor  Improvements 

River  and  harbor  improvements.  Board  of  Engineers  for 

Road  from  Aqueduct  Bridge  to  Mount  Vernon,  Va.,  survey  of. 

Roads  and  bridges,  construction  of,  in  YeUo wstone  Park 

Roaooke  River,  N.  C.  snd  Va.,  improvement  of 

Roanoke  River,  Va.,  between  Olarksville  and  Eaton  Falls,  ex- 
amination of p 
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8ftn  Simeon  Bay,  Gal.,  examinatioii  of 

Sftnteo  River,  b.  C,  iraprovement  of 

Santiago  Brazoe  Harbor,  Tex. ,  improToment  of 

Sarasota  Bay,  Fla..  examination  ox 

Saaaafiras  Klver,  Hd..  examtuation  of 

Saagarnck  Harbor,  Mich.,improT6ment  of 

Saugatnck  Harbor,  Mich.,  exalnination  of 

Saogertiee  Harbor,  N.  T.,  iraprovement  of 

Sarannab  Harbor,  6a.,  establiahment  of  harbor  linee  at 

Savannah  River,  Oa. : 

improvement  of 

improvement  of,  above  Aainista 

damage  to  the  Yemeeobia  freshet  bank,  etc.,  examina- 
tion of 

above  Angnsta  and  between  Angnata  and  Andersonville, 
6a.,  examination  of 

Savannah  River  and  Harbor  6a.,  improvement  of 

School  ot  Application  at  Willets  Point 

SohnyUdll  River,  Pa.,  improvement  of 

Soitnate  Harbor,  Haaa.,  improvement  of 

Bea*ooaat  def enaes 

Seaoonnet  Point,  R.  I.,  view  to  conatracting  breakwater  at 
Fiahing  Place  Cove 

Seaton  and  Henry  Parka,  Waiibtngton.  D.  C 

Sea*wall  at  Davia  laland,  New  York'Harbor,  N.  Y.,  improve- 
ment of 

Shallotte  River,  N.  C,  examination  of 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepahead  Bay,  K.Y., improvement  of 

Shelter  Cove,  Oal.,  public  mooring  at,  examination  for  eatab- 
liahmentof 

Ship-channel  between  deep  water  in  Hndaon  River  and  Ellia 
Iiuand,  examination  of 

Ship-channel  in  6alveaton  Bay,  Tex.,  imprflvement  of 

Shoal,  6reen  Jacket,  removal  of 

Shrewsbury  River,  N.  J.,  improvement  of , 

Sipaey  River,  Ala ,  from  the  Tombigbee  River  at.Yienna  to 
Tezaa,  examination  of 

Slater  lalanda  and  Croas-over  Light,  ahoala  between,  examina- 
tion of    — 

Siualaw  River  and  Bar.  Oregon,  examination  of 

Skagit  River,  Waah.,  improvement  of 

Skidmore'a  Bar  Pamnnkj^  River,  Va.,  removal  of  wreck  at 

Smlth'a  laland,  Philadelphia  Harbor,  removal  of 

Smithaonian  Park,  Waabin^ton^  D.  C    

Snake  and  Upper  Columbia  rivern,  Oregon  and  Waah.,  im- 
provement of 

Snake  River,  bridge  acrosa,  near  Texas  Ferry,  Waah 

Snohomiah  River.  Wash.,  improvement  of 

Snoqualmie  River,  Wash.,  improvement  of 

Socastee  Creek,  S.  C,  examination  of 

South  Branch  of  the  Potomac  Kiver,  W.  Va.,  examination  of. . 

South  Creek,  S.  C,  connect  North  and  South  Edisto  rivers  by 
S t.  P i erre Riverand. 

South  Eaat  River,  Md.,  examination  of 

South  Edisto  River,  to  connect  with    North  Edisto  by  St. 
Pierre  Riverand  South  Creek,  S.  C,  examination  of 

South  Fork  of  Cumberland  River,  Ky.,  improvement  of 

South  Haven  Harbor.  Mich.,  improvement  of 

South  Hero  Islands,  channel  between  North  and 

South  Pass  of  the  Mississippi  River,  inapectiou  of  improve- 
ments  at 

Soutii  River,  N.  J.,  improvement  of , 

South  River,  N.  J.,  bridge  across 

Stage  Harbor  at  Chatham,  Mass.,  examination  of 

Stamford  Harbor,  Conn.,  improvement  oi 

Statement  of  funds,  Willets  Point 

Staten  Island  and  New  Jersey,  improvement  of  channel  be- 
tween   

Stannton  River,  Va.,  improvement  of,  between  Brook  Neal 
and  Randolph 

Staunton  River,  Va.,  improvement  of,  between  Pig  River  and 
Brook  Neal .' 

Steele's  Bayou.  Miss.,  improvement  of 

Steilaqoamish  River,  Waah. ,  improvement  of 

Still  Pond  Harbor,  Md.,  examination  of 

Stockholm,  Wia.,  harbor  of  refuge  at 

Stockton  and  Mormon  alonghs,  Cal.,  San  Joaquin  River,  ira- 
•  provement  of 

Stonmgton,  Conn.,  harbor  of  refuge  at,  improvement  of 

Btraita  of  Carqninez,  Cal.,  aurvey  of 
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Sturgeon  Bay  Canal,  Wis.,  harbor  of  refage  at  entrance  of. . . .. 

Suisun  Bay,  Cal. .  survey  of 

Sarapawanus  lulet,  N.  Y.,  improvement  of 

Superior  Bay  and  St.  LoqIm  Bay  Harbor,  Wis.,  improvement  of 
Surveys  and  exaniinatious  of  rivers  and  harbors,  estimates  for. 
Purveys  and  reconnais8ances  in  military  divisions  and  depart' 

mentH,  estimates  for 

Surveys  for  reservoirh  at  head  waters  of  Mississippi,  St.  Croix, 

Chippewa,  and  WiscoiTrtiu  rivers 

Su«<(|uehanua  River,  Md.,  improvement  ot  above  and  below 

Havre  de  Grace 

Suwanee  Kiver,  Fla.,  improvement  of • 

Swanton  Harbor,  Vt.,  examination  of 

Swift  CreekfN.  C.,  examination  of 


Tal1abatche«  River,  Miss.,  improvement  of 

Talla poosa  River,  Ala. ,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of  .   , 

Tampa  Bay  and  Ola  Tampa  Bay,  Fla.,  channel  between,  ex- 
amination of   

Tangipahoa  River,  La.,  examination  of 

Tar  River,  from  Tarborough  to  Rocky  Mounts  N.  C,  examina- 
tion of , 

Tarrytown  Harbor,  N.  Y.,  examination  of 

Tannton  River,  Mass. : 

bridf2:e  across,  at  Somerset 

examination  of 

improvement  of 

Tchefuncte  Kiver  and  Bojrue  Falia,  La.,  improvement  of 

Tcbefuucte  River  and  ik)gue  Falia  (Falaya),  La,  examination 

of Jh..., 


Tchula  Lake,  Miss.,  impiovement  of 

Tecbe  Bayou,  La.,  examination  of 

examination,  from  mouth  to  St.Mnrtinsville 

examination,  with  view  to  putting  in  new  locks 

Telegraph  connecting  the  Capitol  with  the*  Departments  and 

Government  Printing  Office,  Washington,  D.  C 

TenneHsee  River: 

bridge  acrosH,  at  Florence,  Ala • 

improvement  of,  aboveChattanooga 

improvement  of.  below  Chattunooga 

Tenmis  River  and  Bayou  Macon,  La.,  improvement  of 

Tenebonue,  Bayou,  lor  dredging  above  Houma,  La.,  examina- 
tion of 

Terrebonne,  Bayou,  La.,  improvement  of 

Thaine.s  Kiver,  Conn.,  improvement  of , 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  Alpeua,  Mich.,  examination  of 

Tickfaw  Kiver  and  its  tributaries.  La.,  improvement  of 

Tick  law  River,  La.,  examination  of 

Ticonderoga  River,  N.  Y.,  improvement  of 

Tillamook  Hay  and  Bar,  Oregon,  improvement  of 

Toledo  UarlK)r,  Ohio,  improvement  <»f 

Tombigbee  and  Warriors  rivers,  Ala.,  and  Miss.,  improvement 
of 


Tombigbee  River,  improvement  of,  below  Vienna 

Tombigbee  Kiver,  iniproveuient  of,  from  Fulton  to  Vienna 
TombitiUoe  Kiver,  Ala.,  improvement  of,  from  Walker's  Bridge 

to  Fulton , 

Tombijibee  River,  Ala.  and  Miss.,  between  Vienna  and  Cotton 

Gin.  exHiuination  of , 

Tonawanda  Harbor  and  Niaixara  River,  N.  Y.,  improvement  of 

Torpedo,  Patrick,  Auto-Mobile  controllable 

Totunky  Kiver.  Va.,  improvement  of , 

Tra«lt'water  Kiver,  Kv.,  imjirovement  of , 

Trail  Crc^'k,  Ind.,  bridge  acroRS 

Trent  Kiver,  N.  C,  impiovement  of , 

Trent  Kiv«'r,  from  Trenton   to  Upper  Quaker  Bridge,  N.  C, 

examination  of. , 

Trinidad,  Cal.,  public  mooring  at,  examination  for  cBtablish- 

men  I  of    , 

Trinity  Kiver,  Tex.,  improvement  of 

Troutberg  Harbor,  N.  \.,  examination  of 

Tualatin  Kiv«"r,  Orejion.  examinati'tn  of 

Tnckahoe  Kivrr,  Md.,  examination  of.    

Tug  Fork  of  Big  Sandy  Kiver,  Ky.,  examination  of 

Two  Brothers  (srAuurnk'TK removal  of  wreck  of 

Two  Rivers  Haibov,  \Via.,  uhv^on^^^^^^^ • 
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Subject. 


Umpqua  Biver.  Oref^on,  improYement  of. 

Umpqiift  River  between  Scottsbargb  and  Hart'K  Rapids,  Oregon, 
examination  of 

Umpqna  Kirer,  Oregon,  between  Scottsburgb  and  the  mouth, 
examination  of 

Union  River  and  Union  River  Bay,  Me.,  examination  of 

United  States  Commisaion,  advisory  to  the  Board  of  Harbor 
Commissioners  of  Philadelphia,  Pa 

United  States  transport,  removal  of  wreck  of 

Upper  Colnmbia  River,  Wash.,  between  Wallula  and  British 
line,  examination  of 

Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  im- 
provement of ....  ^ 

Upper  Mississippi  River,  operations  of  snag-boats  on 

Urbana  Creek,  V a.,  improvement  of 


Vermillion  HaAor,  Ohio,  improvement  of , 

Yemezobia  Freshet  Bank,  examination  of  Savannah  River, 

damage  to  the 

Tidal  (and  Rondeway)  bayons,  removing  obstrootions  ftom  . . . 

Vineyard  Haven  Harbor,  Mass.,  improvement  of 

Vinevard  Haven  Harbor,  Mass.,  removal  of  wreck-schooner 

Alma  from 

Volusia  Bar,  Fla.,  Improvement  of 


W. 

Wabash  River,  Ind.  and  IlL,  improvement  of,  above  Vinoen- 
nes , 

Wabash  River,  Ind.  and  IlL  improvement  of,  below  Vincennes 

Wabash  Railway  Company,  bridge  of,  across  MissiHsippi  River. 

Waccamaw  River,  N.  C.  and  S.  C.,  improvement  of 

Wando Rivers,  S.  C..  Owendaw  and,  examination  of 

Wappinger's  Creek,  K.  Y.,  examination  of , 

WappooCnt.,  S.  C^  improvement  of , 

Wsreham  Harbor,  Mass.,  improvement  of 

Ware  River,  Va., examination  of... 

Warren  River,  R.  I.,  improvement  of 

WarriorRiver,  Ala.,  from  Tuscaloosa  to  Demopolis,  examina- 
tion of 

Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  improvement  of 
Warrior  River,  Ala 

Warwick  River,  Md.,  examination  of 

Washington  Aqueduct 

Washington  City  water  supply,  increase  of 

Washinston  Monument,  Washington,  D.  C,  care  and  comple- 
tionof 

Wateree  River,  S.  C,  improvement  of 

Water-gauges,  Columbia  River,  Oregon  and  Wash 

Water-gaages  on  the  Mississippi  River  and  its  principal  trib- 
utaries  

Water-pipes,  fountains,  etc.,  Washington,  U.  C 

Waters  River,  Mass.,  examination  of ;. 

Water  supply,  increase  of,  etc.,  Washington,  D.  C 

Water-way  around  Niagara  Falls,  examinatioD  of 

Water-way  between  Mississippi  River  snd  Berwick's  Baj',  ex- 
amination of  Bayou  Terrebonne,  etc.,  for T 

Water-way  between  New  River  and  Swansborougb,  N.  C,  ex- 
aminalion  of 

Water-way,  inland,  between  Beaufort  Harbor  and  New  River, 
N.  C,  improvement  of 

Water-way,  inland,  between  New  Berne  and  Beaufort,  N.  C 

Water-way,  inland,  from  Chinooteague  Bay  to  Delaware  Bay. 
improvement  of 

Waukegan  Harbor,  111.,  improvement  of 

Weir  River,  Mass.,  examination  of 

Wellfleet  Harbor,  Mass.,  impiovemeut  of 

Westport  Harbor,  Mass.,  examination  of 

We!«tport  River,  Mass.,  east  and  west  branch  of,  examination  of. 

Wetipkin  River,  Md.,  examination  of 

Weymouth  River,  Mass.,  examination  of 

Wharf  at  Fort  Monroe,  Va.,  construction  of 

Wheeling  and  Harrisburg  Railway  Company,  bridge  of,  across 
Ohio  River 

White  Oak  River.  N.  C.,  examination  of 

White  River  Harbor.  MicL.,  improvement  of 

White  River,  Ark.,  improvement  of 
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White  River,  Ind.,  improyemeot  of 

White  River,  Ind.,  bridgea  across 

Wicomioo  River,  Hd.,  examination  of 

Willamette  River,  Oregon,  improvement  of.  above  Portland . . . 
Willamette  River,  Lower,  Oregon,  improvementof^  below  Port> 

land •• 

WilleCs  Point: 

assignment  to  charge,  etc.,  departments  of  in-  stmction . 

Auto-Mobile  controllable  torpedo 

estimates,  etc 

order  convening  board  of  officers  to  examine  and  report 
upon  torpedo  material 

post  at 

programme  of  study — summer,  etc 

programme  of  study,  et<;.— winter 

report  of  board  on  Patricic  Aato  Mobile  controllable  tor- 
pedo 

tests  of  fuses 

Wilmington  Harl>or,Cn].,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of. 

Wilson  Harbor,  N.  Y.,  improvement  of 

Windmill  iMland,  Philadelphia  Harbor,  removal  of 

Wintbrop  Harbor,  Mass.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  River,  surveys  for  reservoirs  at  source  of. 

Wisconsin  (and  Fox)  rivers,  Wis.,  Improvement  of 

Withlacooche  River,  Fla.,  bridge  across,  ^to 

Withlaooochee  River,  Flo.,  improvement  of 

Wreck : 

at  Algiers,  New  Orleans  Harbor,  La.,  removal  of 

in  Ashtabula  Harbor,  Ohio,  removal  of 

in  Bogue  Sound,  N.  C,  removal  of 

in  Buzzanl's  Bay,  removal  of. « 

in  Cambridge  llarbor,  Md.,  removal  of 

in  channel  loading  to  Hampton  Roads,  removal  of 

in  channel  to  Baltimore  Harbor,  removal  of 

in  Choptank  River,  Md., removal  of 

in  HempHtead  Harbor,  K.  Y.,  removal  of 

in  New  York  Harbor,  removal  of 

in  Pamunkv  River,  removal  of 

in  Pensacola  Harbor,  Fla.,  removal  of 

in  Vineyard  Haven  Harbor,  removal  of 

Wrecks : 

in  Boston  Harbor,  removal  of 

in  Delaware  Bay  and  River,  removal  of 

in  Florida  rivers,  removal  of 

in  GowauuH  Bay,  removal  of 

removal  of.  fr<»n  St.  John's  River.  Fla 

Wrecks  and  snags,  removing,  from  Mississippi  and  Missouri 
Rivers 

Yadkin  River,  N.C..  improvement  of 

Yadkin  Valley  Railway  Company,  bridge  of,  across  Cape  Fear 
River 

Ya«jnina  Bay.  Oregon,  improvemomt  of 

Y:j7.oo  River,  Mi SH.  iinprovoinoiit  of 

Yollow  Bank  ami  Chippowa  River,  Wis.,  improvement  of 

Yellowstone  Nutioual  Park,  construction  of  roads  and  bridges 
in 

Yellowstone  River,  M^nt.  and  Dak.,  improvement  of 

York  Harbor,  Me.,  itnprovcnient  of 

York  Kivor,  Vu.,  iiiipn»\  orncnt  of   

Y'oiing's  River  and  its  tributary,  Klaskuino  River,  Oregon,  ex- 
am ination  of 
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